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1.0 INTRODUCTION

This document is the final report for the Clearfield disassembly evaluation and a continuation
of the KSC postflight assessment for the RSRM-28 (STS-53) RSRM flight set. All observed
hardware conditions were documented on PFORs and are included in Appendices A through
C. Appendices D and E contain the measurements and safety factor data for the nozzle and
insulation components. This report, along with the KSC Ten-Day Postflight Hardware
Evaluation Report (TWR-64215), represents a summary of the RSRM-28 hardware
evaluation. The as-flown hardware configuration is documented in TWR-63638.
Disassembly evaluation photograph numbers are logged in TWA-1989.

The RSRM-28 flight set disassembly evaluations described in this document were performed
at the RSRM Refurbishment Facility in Clearfield, Utah. The final factory joint demate
occurred on July 15, 1993. Additional time was required to perform the evaluation of the
stiffener rings per Special Issue 4.1.5.2 because of the washout schedule. The release of this
report was after completion of all Special Issues per Program Management direction.

Detailed evaluations were performed in accordance with the Clearfield PEEP, TWR-50051,
Revision A. All observations were compared against limits that are also defined in the PEEP.
These limits outline the criteria for categorizing the observations as acceptable, reportable,
or critical. Hardware conditions that were unexpected and/or determined to be reportable or
critical were evaluated by the applicable team and tracked through the PFAR system.

Figure 1 shows the RSRM Case Configuration.

Factory Joint Factory Joint Factory Joint Factory Joint
Pl y Y A
| I ] i il I I
Forwarc!;Segment‘ —t Forward Cen;tl'er Segment* Aft Centa.i;r Segment* .H — Aft Seﬁment‘ H -
! ! y ! y ! ? ! I? y T
ELI‘ Forward Aft Aft
Field Joint Field Joint Field Joint Attach Stiffener Stiffener Dome

Forward Dome
*Casting Segments

Figure 1. Case Configuration
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2.0 REFERENCES

The following documents are referenced herein:

CPW1-3600A

TWA-1989

TWR-50050
TWR-50051
TWR-63638
TWR-64213
TWR-64215

TWR-~64217
TWR-64222

REVISION

Prime Equipment End Item Detail Specification, Part I of Two Parts;
Performance, Design, and Verification Requirements, Space Shuttle
Redesigned Solid Rocket Motor CPW1-3600 For Space Shuttle Solid
Rocket Motor Project, Operational Flight Motors (RSRM-4 and
subsequent)

RSRM-28, STS-53, Clearfield Postflight Photo Log

KSC Postflight Engineering Evaluation Plan (PEEP)

Clearfield Postflight Engineering Evaluation Plan (PEEP)

STS-53, RSRM-28, KSC Processing Configuration and Data Report
Postflight Hardware Special Issues, RSRM-28 (STS-53), Clearfield

KSC Ten-Day Postflight Hardware Evaluation Report, RSRM-28
(STS-53)

RSRM-28 (STS-53) Postflight Assessment at KSC/Clearfield

Final Postflight Hardware Evaluation Report, RSRM-29 (STS-54)
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3.0 EVALUATION SUMMARY

Table I provides a summary of all postflight-related Squawks/Preliminary PFARs, PFARs,
IFAs, and SPRs for RSRM-28.

Table I. Summary of RSRM-28 Problems

Squawks/Prelim. PFARs PFARSs IFAs SPRs

KSC 12 7 0 0
Clearfield 12 4 0 1]
Total 24 11 0 0

Alist of all RSRM-28 PFARs is included in Table II. This includes Squawks (written at KSC)
and Preliminary PFARs (written at Clearfield) that were written and not elevated to PFARs.
Information relating to postflight Squawks can be found in TWR-64215.

3.1 El cification Complianc

Based on hardware evaluations at KSC and Clearfield, as defined in the respective PEEPs
(TWR-50050, Revision C and TWR-50051, Revision A), all CEI (CPW1-3600A) motor
performance requirements were met.
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4.0 COMPONENT EVALUATIONS

The following sections detail, by component, the hardware conditions observed at Clearfield.

4.1 Insulation

Internal insulation evaluations of the igniters, case acreage, joints, and liners are summarized
in the following sections. PFORs documenting the observations are found in Appendix A.
Only the LH motor was evaluated as specified in the Clearfield PEEP.

4.1.1 Thermal Performance Evaluation

Summaries of the safety factors for the nozzle-to-case joint, field joint, factory joint, case
acreage and igniter adapter insulation are found in Table III through Table VI, respectively.
All safety factors for these areas can be found in Appendix E, Tables E-I through E-XI. All
joint insulation regions, including factory joints, must meet a minimum safety factor of 2.0. A
minimum safety factor of 1.5 is required in the acreage insulation regions.

Preliminary PFAR 53C-12 was written for an apparent CSF violation on the LH forward
segment (see Table 5). The apparent violation occurred at the 371.0 inch station. The prefire
data at that location appeared to be in error, resulting in an inflated material decomposition
depth. All other safety factors were within CEI specification limits. All thermal protection
requirements were met.

4.1.2  Internal Insulation Samples

The Clearfield PEEP specified that removal of standard insulation samples was not required
on RSRM-28. Aft dome samples were removed per Special Issues (see Section 4.1.5.1).

DOC NO. TWR-64216 ]vov_
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Table Ill. Summary of RSRM-28 Nozzle-to-Case Joint and Field Joint Insulation
Safety Factors

Min. Compliance Min. Actual
Safety Factor Safety Factor
oin (CSF) * Degree Location (ASF) * Degree Location
Nozzle-to-CaseJoint,LH 3.6 0.0, 46.8 4.1 0.0, 46.8
Aft Field Joint, LH 52 136.0 5.5 136.0
Center Field Joint, LH 14.5 136.0 153 136.0
Forward Field Joint, LH 15.3 90.0 16.2 90.0

*  Minimum required joint insulation safety factor is 2.0.

Table IV. Summary of RSRM-28 Factory Joint Insulation Safety Factors

Min.
Station Compliance Safety Degree Min. Actual Safety Degree
Joint (inches)  Factor (CSF)*  Location Factor (ASF) *  Location

Aft Dome/ 56.0 3.83 0.0 4.57 0.0
Stiffener, LH
Stiffener/ 177.7 2.62 0.0 4.00 0.0
Stiffener, LH
Stiffener/ET 299.1 341 180.0 5.62 180.0
Attach, LH
Aft Center, 161.4 2.88 270.0 7.38 270.0
LH
Forward Center, 161.4 3.15 0.0 7.48 0.0
LH
ForwardCylinder/  162.0 2.91 154.0 4.16 154.0
Cylinder, LH
Forward Dome/ 321.0 2.53 154.0 3.06 154.0
Cylinder, LH

*  Minimum required joint insulation safety factor is 2.0.

poc No. TWR-64216 IVOL
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Table V. Summary of RSRM-28 Case Acreage Insulation Safety Factors

Min. Min. Actual
Compliance Safety Station Degree Safety Factor Station  Degree
Segment Factor (CSF) * (inches) Location (ASF) * (inches) Location

Aft Dome, LH 2.63 45.0 46.8 2.89 33.0 270.0
Aft, LH 2.15 133.0 0.0 2.37 145.5 316.8
Aft Center, LH 2.23 11.0 46.0 3.03 11.0 46.0
Forward Ctr., LH 5.19 11.0 270.0 5.84 30.7 226.0
Forward, LH 1.10** 371.0 270.0 2.00 371.0 270.0

*  Minimum required case acreage insulation safety factor is 1.5.

**  Preliminary PFAR 53C-12 written for an apparent CSF violation

Table VI. Summary of RSRM-28 Igniter Adapter and Outer Joint Insulation
Safety Factors

Min. Min. Actual
Compliance Safety Degree Safety Factor Degree
Factor F) * Station Location (ASF) * Station Location
LH Adapter 2.40 11 180.0 2.87 11 180.0
RH Adapter 2.57 11 330.0 3.07 11 330.0
LH Outer Joint 3.38 403.0 in. 90.0 3.81 403.0 in. 90.0

*  Minimum required safety factors are 1.5 for the igniter adapter acreage and 2.0 for
the igniter joints.

4.1.3 Liner

Detailed liner maps are included in Appendix A. The remaining liner patterns were typical of
past flight motors.
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4.1.4 Igniter Nozzle Insert

LH

The postflight igniter nozzle insert throat diameter measurements were 6.350 inches at 0
degrees, 6.318 inches at 60 degrees, and 6.390 inches at 120 degrees. Using the maximum
postfire measurement provides a thermal factor of safety of 8.7.

RH

The postflight igniter nozzle insert throat diameter measurements were 6.311 inches at 0
degrees, 6.360 inches at 60 degrees, and 6.305 inches at 120 degrees. Using the maximum
postfire measurement provides a thermal factor of safety of 10.9.

4.1.5 Results of Special Issues and Concerns (Insulation)

TWR-64213 identified areas for special evaluation of RSRM-28 at Clearfield. =~ The
insulation issues are listed below with their respective results.

1. Condition: Density variations in the RSRM-29A aft dome C/F EPDM were noted
during x-ray inspection. This condition is to be compared with a nominal
layup such as RSRM-28. The RSRM-28 aft dome samples will be dissected
and compared-to RSRM-29A.

Results: Samples were removed from the LH aft dome at 0, 120, and 240 degrees.
The aft segment was x-rayed preflight and was found to be normal with no
density variations. These samples will be retained and compared with
RSRM-29A. Results are to be documented in TWR-64222.

2. Condition: Chemlok primer and adhesive now extends to the ends of the stiffener rings
(under the splice plates) so that all bare metal is covered.

Results: Five of the nine stiffener rings from the LH side and six of the nine from the
RH side were washed out and evaluated at the Clearfield H-7 facility. The
remaining seven stiffener rings had not yet been washed out and will not be
evaluated. None of the eleven stiffener rings that were evaluated showed
any evidence of corrosion in the Chemloked areas.

pocno. TWR-64216 IVOL
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4.2 eals, and Joint

Seal and joint evaluations of the S& As, factory joints, internal nozzle joints, ports, and port
plugs were performed. PFORs documenting the observations are found in Appendix B.

42.1 S&As

Figure 2 shows the Safe and Arm device (S&A) configuration. The S&As were disassembled
on December 21, 1992 at the Clearfield H-5 facility.

One anomalous condition was observed. Minor thread damage (two small dings) was
observed on the first thread of the safing pin retainer (arming monitor). Small metal shavings
were present in the safing pin retainer cap. (See Preliminary PFAR 53C-08.)

4.2.2  Factory Joints

The factory joints were inspected by Quality Assurance at Clearfield. All fourteen factory
joints were in good condition with no heavy corrosion reported on any of the joints. No
O-ring heat effects or erosion were observed.

4.2.3 Internal Nozzle Joints

Details can be found in Section 4.3.
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4.2.4 Ports and Port Plugs

Plug breakaway and running torques are documented on PFORs in Appendix B.

S&As

Two anomalous conditions were observed. Two cuts were seen on the LH 126-degree
barrier-booster leak check plug O-ring OD. The first cut measured 0.015 inch long and did
not leave a flap of material. The second cut left a flap of material and measured 0.025 inch
circumferentially and 0.030 inch axially. (See Preliminary PFAR 53C-09.) One cut was
observed on the RH 126-degree barrier-booster leak check plug O-ring OD. The cut
measured 0.005 inch circumferentially and 0.010 inch axially. (See Preliminary PFAR

53C-10.)

Factory Joints
No anomalous conditions were observed on any of the factory joint leak check ports, plugs, or
O-rings.

Internal Nozzle Joints
No anomalous conditions were observed on any of the internal nozzle joint leak check ports,

plugs, or O-rings.

4.2.5 Results of Special Issues and Concerns (Case, Seals, and Joints)

TWR-64213 identified areas for special evaluation of RSRM-28 at Clearfield. The case,
seals, and joints issues are listed below with their respective results.

1. Condition: Corrosion (pitting) has been documented in previous case Y-joint regions.
Minimization of corrosion on future hardware is desirable.

Results: Assessment was not done.

2. Condition: The Joint5 (LH) low pressure leak rate was the highest seen to date (0.076
sccs) but was within the specification limit (0.082 sccs).

Results: No anomalous conditions were observed and grease application was
nominal.

3. Condition: The 306-degree leak check plug in the LH and RH Barrier-Booster
housings (S&A joint) was removed at KSC. The plugs and ports were
evaluated at KSC and observations were documented in the KSC Ten-Day
Report (TWR-64215). Plastic protective caps were installed into the
exposed ports.

Results: No further assessment of the LH or RH 306-degree leak plugs, ports, or
O-rings was required at Clearfield.
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43 Nozzle

Figure 3 shows the internal nozzle joint configuration. Also shown in Figure 3 are the
materials used in the nozzle. The internal nozzle joints were disassembled on December 15
and 16, 1992 at the Clearfield H-6 facility.

The condition of the RSRM-28 nozzle internal joints was generally typical of previous flight
nozzles. RTV was below the char line in all joints. The primary and secondary O-rings in all
joints showed no signs of blowby, erosion, or heat effects. There was no significant metal
hardware damage.

The following sections provide detailed assessments of nozzle internal joints, bondlines, char
and erosion performance, flex boot, bearing protector, and flex bearing performance, and
throat erosion data. The outcome of special issues and concerns for this nozzle flight set is
also presented. PFORs documenting the observations are found in Appendices B and C.

43.1 Nose Inlet/Forward End Ring/Cowl (Joint 2)
LH

No anomalous conditions were observed. Typical scalloped shaped soot was observed to the
bolt hole circle intermittently full circumference. Soot reached the primary O-ring
intermittently full circumference. No O-ring or seal surface damage was observed, with the
exception of one burnish mark caused by disassembly on the nose inlet housing secondary seal
surface.

The forward end ring OD had intermittent bubbled paint full circumference (0.10 inch
diameter maximum). Both the top coat and primer were bubbled. A clear liquid was present
in the bubbles. There was no corrosion or signs of heat affect. (See Preliminary PFAR
53C-02.)

The RTV coverage was nominal with typical mixing of RTV and adhesive. Typical soot
entered the joint between layers of RTV and adhesive.

Grease coverage on the joint metal surfaces was nominal. No excessive grease was found in
the bolt holes. Medium-to-heavy corrosion was observed on the forward end chamfer of the
cowl housing from 205-to-305 degrees. Intermittent medium-to-heavy corrosion was
observed on the ID of cowl housing flange full circumference. Light corrosion was observed
on the forward end ring flange forward face full circumference. No metal damage was
observed.

No separations were observed on the cowl assembly or aft end of the nose cap.
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RH

No anomalous conditions were observed. Soot reached the primary O-ring intermittently
from 90-to-185 degrees. No O-ring or seal surface damage was observed.

The forward end ring OD had intermittent bubbled paint full circumference (0.10 inch
diameter maximum). Both the top coat and primer were bubbled. A clear liquid was present
in the bubbles. There was no corrosion or signs of heat affect. (See Preliminary PFAR

53C-03.)

The RTV coverage was nominal with typical mixing of RTV and adhesive. Typical soot
entered the joint between layers of RTV and adhesive.

Grease coverage on the joint metal surfaces was nominal. No excessive grease was found in
the bolt holes. Medium~to-heavy corrosion was observed on the forward end chamfer of the
cowl housing from 28-to-35, 93-to-118, 190-to-202, and 230-to-240 degrees. Intermittent
medium—to-heavy corrosion was observed on the ID of the cowl housing flange full
circumference. Intermittent light corrosion was observed on the forward end ring flange
forward face outboard of the secondary O-ring groove. Intermittent light-to-medium
corrosion was observed on the nose inlet housing aft face full circumference inboard of the
secondary O-ring groove. No metal damage was observed.

No separations were observed on the cowl assembly or aft end of the nose cap.

432 Nose Inlet/Throat (Joint 3)
LH
One anomalous conditions was observed. No O-ring or seal surface damage was observed.

RTV was below the char line over the complete circumference. No gas paths were observedin
the joint.

Grease coverage on the joint metal surfaces was nominal. No excessive grease was found in
the bolt holes. Intermittent light-to—-medium corrosion was observed inboard of the primary
O-ring groove on both the nose inlet and throat housings. Intermittent bubbled paint (0.08
inch diameter maximum) was observed on the OD surface of the throat housing flange with
clear fluid in the bubbles. Both the topcoat and primer were bubbled.No corrosion or signs of
heat affect were present in the bubbled regions. (See Preliminary PFAR 53C-04.) No metal
damage was observed.

No separations were observed on the nose inlet assembly. The forward end of the throat
assembly was separated full circumference metal-to-adhesive with a maximum radial width
of 0.010 inch.
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RH
One anomalous condition was observed. No O-ring or seal surface damage was observed.

RTV was below the char line over the complete circumference. No gas paths were observed in
the joint.

Grease coverage on the joint metal surfaces was nominal. No excessive grease was found in
the bolt holes. Intermittent light-to-medium corrosion was observed inboard of the primary
O-ring groove on both the nose inlet and throat housings. Intermittent bubbled paint (0.05
inch diameter maximum) was observed on the OD surface of the throat housing. No fluid was
found in the bubbles. No corrosion or signs of heat affect were present in the bubbled
regions. (See Preliminary PFAR 53C-05.) No metal damage was observed.

No separations were observed on the nose inlet assembly. The forward end of the throat
assembly was separated full circumference metal-to-adhesive with a maximum radial width
of 0.015 inch.

43.3  Throat/Forward Exit Cone (Joint 4)
LH
No anomalous conditions were observed. No O-ring or seal surface damage was observed.

RTV was below the char line over the complete circumference of the joint. No gas paths were
observed in the joint. RTV reached the primary O-ring at 37.5-to~165 and 247.5-t0-347.5
degrees. Grease did not interfere with the RTV backfill.

Grease coverage on the joint metal surfaces was nominal. No excessive grease was found in
the bolt holes. Light-to-medium corrosion was observed on the throat housing between the
primary and secondary O-rings full circumference. Lij ght-to-medium corrosion was
observed on the forward exit cone between the phenolic and secondary O-ring footprint full
circumference. No metal damage was observed.

The forward end of the forward exit cone assembly was separated metal-to-adhesive at
262.5-0-247.5 degrees with a maximum radial width of 0.050 inch. The aft end of the throat
assembly was separated full circumference metal-to~adhesive with a maximum radial with of
0.010 inch.
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RH

No anomalous conditions were observed. No O-ring or seal surface damage was observed.

RTV was below the char line over the complete circumference of the joint. No gas paths were
observed in the joint. RTV reached the primary O-ring at 105-to-362.5 degrees. Grease did
not interfere with the RTV backfill.

Grease coverage on the joint metal surfaces was nominal. No excessive grease was found in
the bolt holes. Light corrosion was observed on the throat housing between the primary and
secondary O-rings intermittently full circumference. Intermittent light-to-medium
corrosion was observed on the forward exit cone between the phenolic and secondary O-ring
footprint intermittently full circumference. No metal damage was observed.

The forward end of the forward exit cone assembly was separated metal-to-adhesive at
200-310 degrees with a maximum radial width of 0.040 inch. The aft end of the throat
assembly was separated full circumference metal-to—adhesive with a maximum radial with of

0.010 inch.
43.4 Flex Bearing/Fixed Housing (Joint 5)

LH

One anomalous condition was observed. No metal damage or rounded chamfers were
observed on the Packing with Retainer spotfaces. Metal shavings were observed on several of
the bolts towards the end of the bolt near the Nylok patch. All 72 Packings with Retainers had
typical disassembly damage to the elastomer. No O-ring or seal surface damage was
observed.

The RTV coverage was nominal with intermittent voids due to the assembly process. No gas
paths were observed in the joint. RTV was observed to the primary O-ring at 20-to-85 and
205-to-260 and degrees.

Grease coverage on the joint metal surfaces was nominal. No excessive grease was found in
the bolt holes. Intermittent medium corrosion was observed on the in-board aft tip of the aft
end ring full circumference. No metal damage was observed

No separations were observed between the inner boot ring and the fixed housing.

Bubbles were observed on the ID surface of the cowl segments at 90-to-170 degrees. The
mode of separation was 10 percent metal-to—adhesive, 70 percent adhesive-to-segments,
and 20% cohesive within the segments.
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There was typical even sooting on the bearing protector and the flex boot ID. Erosion was
observed on the bearing protector aft of the belly band at 150 and 178-to-185 degrees.
Corresponding areas were also observed on the flex boot in the same locations. It appeared
that slag was trapped between the boot and bearing protector. Slag was found in the boot
cavity. (See Preliminary PFAR 53C-01.) '

RH

No anomalous conditions were observed. No metal damage or rounded chamfers were
observed on the Packing with Retainer spotfaces. All 72 Packings with Retainers had typical
disassembly damage to the elastomer. No O-ring or seal surface damage was observed.

The RTV coverage was nominal with intermittent voids due to the assembly process. No gas
paths were observed in the joint. RTV was observed to the primary O-ring at 170-to-195 and
335-0-8 degrees.

Grease coverage on the joint metal surfaces was nominal. No excessive grease was found in
the bolt holes. Intermittent medium corrosion was observed on the in-board aft tip of the aft
end ring full circumference. No metal damage was observed.

No separations were observed between the inner boot ring and the fixed housing.

Bubbles were observed on the ID surface of the cowl segments at 195-to-210 and 355-0-55
degrees. The mode of separation was 10 percent metal-to-adhesive, 85 percent
adhesive-to-segments, and 5% cohesive within the segments.

There was typical even sooting on the bearing protector and the flex boot ID.

4.3.5  Aft Exit Cone Assembly Bondlines
LH

The primary mode of separation was 100 percent within the GCP. The secondary mode was
6.25 percent metal-to-adhesive, 1.25 percent within the adhesive, and 92.5 percent
adhesive-to-GCP. No corrosion was observed on the aft exit cone shell. Seven adhesive
voids were observed with a diameter greater than 0.5 inch. Intermittent small voids (0.15 inch
diameter maximum) were seen throughout the polysulfide. One “V”-shaped void was
observed at 195 degrees and extended 0.40 inch maximum forward from the aft end of the
groove.
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RH

The primary mode of separation was 100 percent within the GCP. The secondary mode was
4.75 percent metal-to-adhesive, 1.75 percent within the adhesive, and 93.5 percent
adhesive-to—GCP. No corrosion was observed on the aft exit cone shell. Ten adhesive voids
were observed with a diameter greater than 0.5 inch. Intermittent small voids (0.10 inch
diameter maximum) were seen throughout the polysulfide.

43.6 Forward Exit Cone Assembly Bondlines
LH

The mode of separation was 11.25 percent metal-to-adhesive, 15 percent within the
adhesive, and 73.75 percent adhesive-to-GCP. Medium-to-heavy corrosion was present on
the forward exit cone housing in areas of metal-to-adhesive separation. Ten adhesive voids
were observed with a diameter greater than 0.5 inch.

RH

The mode of separation was 8.25 percent metal-to-adhesive, 15 percent within the adhesive,
and 76.75 percent adhesive-to-GCP. Medium-to-heavy corrosion was present on the
forward exit cone housing in areas of metal-to-adhesive separation. Thirteen adhesive voids
were observed with a diameter greater than 0.5 inch.

43.7 Throat Assembly Bondlines
LH

The throat inlet ring and throat ring mode of separation was 98.4 percent metal-to-adhesive
and 1.6 percent adhesive-to—-GCP. Medium-to-heavy corrosion was present on the throat
housing full circumference except in the areas of adhesive-to-GCP bondline separation. Two
adhesive voids were observed with a diameter greater than 0.5 inch.

RH

The throat inlet ring and throat ring mode of separation was 95 percent metal-to-adhesive,
0.6 percent adhesive-to-GCP, and 4.4 percent GCP-to-CCP. Medium-to-heavy corrosion
was present on the throat housing full circumference. Four adhesive voids were observed with
a diameter greater than 0.5 inch.
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43.8  Nose Inlet Rings (-503, -504) Bondlines
LH

The aft inlet ring and forward nose ring mode of separation was 98.75 percent
metal-to-adhesive and 1.25 percent adhesive-to-GCP. Medium-to-heavy corrosion was
present over 98 percent of the bondline. Three adhesive voids were observed with a diameter
greater than 0.5 inch.

A brownish clear, tacky, foreign material was observed in an adhesive void on the forward
nose ring-to-housing interface at 344 degrees (see Preliminary PFAR 53C-11).

RH

The aft inlet ring and forward nose ring mode of separation was 96.25 percent
metal-to-adhesive, 0.63 percent within the adhesive, and 3.12 percent adhesive-to-GCP.
Medium-to-heavy corrosion was present over 95 percent of the bondline. Two adhesive
voids were observed with a diameter greater than 0.5 inch.

4.3.9 Nose Cap Bondlines
LH

The primary mode of separation was 5 percent within GCP and 95 percent CCP-to-GCP.
The secondary mode of separation was 27 percent metal-to-adhesive, 0.5 percent within the
adhesive, and 72.5 percent adhesive-to-GCP. Light-to-medium corrosion was present on
the nose inlet housing on the forward 1.0 inch maximum intermittently around 75 percent of
the circumference and aft 3.25 inches maximum full circumference. No adhesive voids were
observed with a diameter greater than 0.5 inch.

RH

The primary mode of separation was 100 percent GCP-to-CCP. The secondary mode of
separation was 22.5 percent metal-to-adhesive and 77.5 percent adhesive-to~GCP
Light-to-medium corrosion was present on the nose inlet housing on the aft 2.75 inches
maximum full circumference and on the forward 1.0 inch maximum intermittently around 60
percent of the circumference. No adhesive voids were observed with a diameter greater than
0.5 inch.
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4.3.10 Cowl Bondlines
LH

The mode of separation was 100 percent metal-to-adhesive. Medium-to-heavy corrosion
was present on the cowl housing full circumference. Three adhesive voids were observed with

a diameter greater than 0.5 inch.
RH

The mode of separation was 100 percent metal-to-adhesive. Medium-to-heavy corrosion
was present on the cowl housing full circumference. Five adhesive voids were observed with a
diameter greater than 0.5 inch.

43.11 Fixed Housing Assembly Bondlines
LH

The mode of separation was 39 percent metal-to-adhesive, 40 percent adhesive-to-GCP,
and 21 percent within GCP. Preliminary PFAR 53C-06 was written because the
metal-to—adhesive separation exceeded 15 percent. The secondary mode of separation was
2.5 percent metal-to-adhesive and 97.5 adhesive-to—-GCP. Four indications were detected
with ultrasonic inspection. Two of the four indications were found during bondline
evaluation. No corrosion was observed on the housing. Nine adhesive voids were observed
with a diameter greater than 0.5 inch. Intermittent adhesive voids with diameters of 0.30 inch
or smaller were also seen.

RH

The primary mode of separation was 54.5 percent metal-to-adhesive, 21.75 percent
adhesive—to—-GCP, and 23.75 percent within GCP. Preliminary PFAR 53C-07 was written
because the metal-to-adhesive separation exceeded 15 percent. The secondary mode of
separation was 10 percent metal-to~adhesive and 90 percent adhesive-to-GCP. Eight
indications were detected with ultrasonic inspection. Two of the eight indications were found
during bondline evaluation. No corrosion was observed on the housing. Three adhesive
voids were observed with a diameter greater than 0.5 inch.

4.3.12 Ultrasonic Inspection of Fixed Housing Assemblies

Ultrasonic inspection was conducted on both of the fixed housing assemblies. Four
indications were found on the LH fixed housing and eight indications were found on the RH
fixed housing. A summary of the ultrasonic inspection results/maps is documented in memo
8272-FY93-M093.
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4.3.13 Char and Erosion Performance

Char and erosion margins of safety are summarized in Table VII. The char and erosion data
tables for each component liner can be found in Tables D-I through D-XII of Appendix D.
Measurement stations that contain an "NA” means that data was not available due to missing
material. The aft exit cone liners were not recovered and therefore are not included. All
stations showed positive margins of safety. The measurement stations can be found in Fi gure
D-1.

Table VI. RSRM-28 Nozzle Char and Erosion Minimum Margins of Safety Summary

Hardware Stations*
Forward Exit Cone Assembly, 1 4 46 8 12 16 20 24 28 32 329 34
LH 026 025 023 N/A N/A N/A N/A NA NA NA NA NA
Forward Exit Cone Assembly, 1 4 46 8 12 16 20 24 28 32 329 34
RH 028 030 025 016 049 NA NA NA NA NA NA NA
Throat Assembly, LH 1 2 4 6 8 10 12 14 16 18 20 22 23
023 016 022 016 008 020 026 031 039 032 043 057 040
Throat Assembly, RH 1 2 4 6 8 10 12 14 16 18 20 22 23
013 017 017 011 007 017 023 027 038 037 045 046 032
Nose Inlet Rings (-503, ~504), 28 30 32 34 36 38 39
LH 010 023 018 038 032 014 008
Nose Inlet Rings (-503, ~504), 28 30 32 34 36 38 39
RH 0.14 028 017 032 032 015 0.12
Nose Cap, LH 15 4 6 8 10 12 14 16 18 20 22 24 26
0.43 046 052 061 061 069 063 060 055 047 011 002 009
Nose Cap, RH 1.5 4 6 8 10 12 14 16 18 20 22 24 26
N/A 049 067 068 077 077 083 081 077 058 020 009 021
Cowl/OBR, LH 03 1 2 3 4 5 6 68 8 9 10 113
015 011 010 019 021 031 041 NA 022 041 048 051
Cowl/OBR, RH 03 1 2 3 4 5 6 68 8 9 10 113
026 024 020 021 024 NA NA NA 030 042 051 038
Fixed Housing Assembly, LH 0 1 2 3 4 5 6 7 8 9 10.75
180 087 062 072 083 089 104 108 127 237 066
Fixed Housing Assembly, RH o 1 2 3 4 5 6 71 8 9 1075

188 064 079 076 078 078 083 099 116 148 067

*  Station locations are shown in bold with the margin of safety shown below.
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4.3.14 Flex Boot Performance

The performance of both the LH and RH flex boots was nominal. The LH flex boot had a
minimum of 3.0 NBR plies intact and the RH flex boot had a minimum of 3.0 NBR plies
intact. Positive margins of safety were achieved at all measurement stations. The flex boot
performance margins of safety are summarized in Table VIIL

Table VIil. RSRM-28 Flex Boot Margins of Safety

Left Hand Right Hand

Max. Perform- Max. Perform-

Material ance Material ance
Degree |Remaining Affected Margin |Remaining Affected Margin

Location Plies Depth (in.) of Safety Plies Depth (in.) of Safety
0 3.8 1.14 0.46 32 1.34 0.24
90 3.1 1.37 0.21 3.0 1.40 0.19
180 3.8 1.14 0.46 3.7 1.17 0.42
270 3.0 1.40 0.19 3.1 1.37 0.21

*  Minimum flex boot overall prefire thickness is 2.5 inches.
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4.3.15 Bearing Protector Performance

Both the LH and RH bearing protectors performed as expected during flight. Both bearing
protectors were evenly sooted around the full circumference and showed typical greater
erosion in-line with the cowl vent holes. There was no evidence of soot or heat effect on the
flex bearing side of either bearing protector. PFOR C-9 shows the postflight bearing
protector thickness measurements every ten degrees.

4.3.16 Flex Bearing Performance
LH

The flex bearing performance during flight was acceptable. Examination of the flex bearing
revealed no damage, soot, heat effect, or flow indications.

RH

The flex bearing performance during flight was acceptable. Examination of the flex bearing
revealed no damage, soot, heat effect, or flow indications.

4.3.17 Throat Diameter

The average LH nozzle postfire throat diameter was 55.960 inches (erosion rate of 8.53
mils/sec based on an action time of 123.1 sec). The average RH nozzle postfire throat
diameter was 55.954 inches (erosion rate of 8.49 mils/sec based on an action time of 123.3
sec). RSRM postfire throat diameters have ranged from 55.787 to 56.072 inches.
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43.18 Results of Special Issues and Concerns (Nozzle)

TWR-64213 identified areas for special evaluation of RSRM-28 at Clearfield. The nozzle
issues are listed below with their respective results.

1. Condition:

Results:

2. Condition:

Results:

3. Condition:

Results:

4. Condition:

Results:

5. Condition:

Results:

6. Condition:
Results:

7. Condition:
Results:

8. Condition:

Results:

REVISION

Cuts were present in the RH flex boot rubber adjacent to the forward end of
the inner boot ring. The cuts ran from 0-to-225 degrees and 300-to-359
degrees and were approximately 0.100 inch maximum depth.

No evidence of abnormal separation or signs of cut propagation were
observed.

LDIs were found at the RH forward nose ring GCP-to-housing interface.

A small adhesive void (0.10 inch diameter) found at 282 degrees did not
correlate well with the size of the reported LDA at 283 degrees.

LDIs were found at the RH nose cap GCP-to-housing interface.

Avoid observed at 178 degrees correlated closely with the reported LDA at
177 degrees. No voids were observed at 244 degrees, but the hydrolase may
have destroyed adhesive evidence on the nose cap.

LDIs were found at the RH nose cap-to-forward nose ring interface.

Voids in the nose cap at 13 and 267 degrees correlated closely with the
reported LDAs. All other LDAs could not be found. All were in or near the
char and erosion area.

LDIs were found at the LH nose cap-to-forward nose ring interface.

Voids were observed at 0, 81, and 295 degrees. The size of the voids does not
correlate well with the reported LDAs but are at the char line and may have
extended forward where the evidence may have eroded off.

An HDI was found at the LH nose cap-to-forward nose ring interface.
No evidence of the HDI was observed.

LDIs were found at the RH cowl SCP-to-housing interface.

All LDIs were found to be adhesive voids.

LDIs were found at the LH cowl SCP-to-housing interface.

Three of the five reported LDIs were found to be adhesive voids.
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9. Condition:

Results:

REVISION ____

The LH outer boot ring had a wet line indication at 358 degrees on the aft
end. The defect measured 0.300 inch circumferentially x 0.010 inch radially.
The wetline was removed by hand sanding and was blended to a smooth
contour. The blended area measured 1.30 inches circumferentially x 0.40
inch radially x 0.034 inch deep.

No abnormal erosion was observed at the 358 degree location.
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INSULATION REQUIRED PFOR LIST

PFOR # Title

A-1 Postfire Insulation CPI Log Numbers

A-2 Segment Internal Insulation Condition

A-2 Segment Internal Insulation Condition

A-2 Segment Internal Insulation Condition

A-2 Segment Internal Insulation Condition

A-3 Forward Segment Liner Pattern

A-4 Forward Center Segment Liner Pattern

A-5 Aft Center Segment Liner Pattern

A-6 Aft Segment Liner Pattern

A-8 Igniter Nozzle Insert Throat Diameter
Measurements

A-9 Stiffener Ring Condition

Left

Left

Left

Left

Left

Left

Left

Left

Left

Left

Left

Final
Joint or  Report Page
Location Number
N/A A-1
Forward A-2
Segment
Forward Center A-3
Segment
Aft Center A-4
Segment
Aft A-5
Segment
Forward A-6
Segment
Forward Center A-7
Segment
Aft Center A-8
Segment
Aft A-9
Segment
Igniter A-10
Nozzle Insert
Stiffener A-11
Rings

(Note: Clarification forms will be inserted after the required PFOR in the Final Report. The
clarification form page number will be the same as the required PFOR Final Report page
number appended by a sequential alphabetic extension.)
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INSULATION REQUIRED PFOR LIST (Cont.)

PFOR # Title

A-1 Postfire Insulation CPI Log Numbers

A-2 Segment Internal Insulation Condition

A-2 Segment Internal Insulation Condition

A-2 Segment Internal Insulation Condition

A-2 Segment Internal Insulation Condition

A-8 Igniter Nozzle Insert Throat Diameter
Measurements

A-9 Stiffener Ring Condition

Side
Right

Right

Right

Right

Right

Right

Right

Final
Joint or  Report Page
Location Number
N/A A-12
Forward A-13
Segment
Forward Center A-14
Segment
Aft Center A-15
Segment
Aft A-16
Segment
Igniter A-17
Nozzle Insert
Stiffener A-18
Rings

(Note: Clarification forms will be inserted after the required PFOR in the Final Report. The
clarification form page number will be the same as the required PFOR Final Report page
number appended by a sequential alphabetic extension.)
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POSTFLIGHT OBSERVATION RECORD (PFOR) A-1
Postfire Insulation Common Planning Index (CPl) Log Numbers

Motor No.: 360T028 Side: Left (A) pate: 2| JULY [199%

Assessment Engineer(s)/Inspector(s): N|OPAM EDDH

L RO P S ML somane, ot
A. Igniter Chamber N/A N/A N/A N/A
B. Igniter Adapter - 107145101 2% 9 YCTIBH
C. Forward Segment 071005 __ 4 1% GCEWL
D. Forward Center Segment [ (;]9]1-0)| .00 27 HCEWM
E. Aft Center Segment WT6T-0) A% 20 YC FWM
F. Aft Segment (U76957-03 204 |2 4L FWN

‘Notes ! Comments

Clarification Form(s)? Yes | 4 No Clarification Form Page No. (s):
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Segment internal insulation Conditi

POSTFLIGHT OBSERVATION RECORD (PFOR)

A=2
on (After Low Pressure Rinse)

Side: Left (A)

) ‘ Date: 3/(‘1 [q%

Motor No.: 360T028
Assessmeant Engineer(s)!lnspector(s): R@ 3 N\QL

Eh}/

Forward

Segment:
t i

A. Abnormal Erosion?

B. Gas Paths?

C. Ply Sgparations?

D. Abnormal Blisters?

g. Abnormal Cuts or Gouges?

F. Foreign Materis! Within Ingsulation?

G. Non-Uniformities in the Eleven Polnt Burn-out

Pattern? (Forward Segment Only)

Yeas No Comment #
T
/
Z /
v ) \ -
/.

Notes / Comments

|) A sfim\ ?

atlevn  was  worh

'wx'\c '\"ne_ '\ksv\A‘OV\ Auﬂua the
QPmeim"z(é between

?os*&re vinse .

TL\L Cl(f'“\ rawnges

(s about 9 ikches.

"
CSF JioLaTon » INo

1)

_'_4« o No

L

. ,Prelimlnary PFAR(s)?

staTIoN Z70*

oos o . 0030 - The dislance bedween 7?1!‘&'5
wlati ¢
R N have ho s\qﬁ-ﬁcau{‘ \M?ad oin insulation M¢ Suy;u;uj‘_
T 0. G156
is Aocuw\ewlfd ow  TrCess D\’T“riwﬂ I
This  0eCuTTERC

{iminary PFAR Number(s): _S}_Q;l&__-___

Pre

_/ No

'\ —Clarification Form(s)? Yes

REVISION

Clarification Form page No.(s):

TWR-64216 _|vou
1 PAGE o _o

DOC NO.
SEC




TAcoo€ CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) A-2
Segment Internal Insulation Condition (After Low Pressure Rinse)

Motor No.: 360T028 Side: Left (A) Date: /{ Tine 7

Assessment Engineer(s)/Inspector(s): R{C ﬂx ac ]( l«‘ ¥
7

Segment: Forward Center

Segment Internal Insulation Observations: Yes N}. Comment #

A. Abnormal Erosion?

. Gas Paths?

. Abnormal Blisters? -

B
C. Ply Separations? o
D
E

. Abnormal Cuts or Gouges?

. Foreign Material Within Insulation?

F
G. Liner Completely Missing? (Center Segments Only)

Notes /| Comments

Preliminary PFAR(s)? Yes v No Preliminary PFAR Number(s):

Clarification Form(s)? Yes i« No Clarification Form Page No. (s):

pocno. TWR-64216  |vou

REVISION
SEC PAGE
| A-3




TALooEf CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) A-2
Segmaent Internal Insulation Condition (After Low Pressure Rinse)

Motor No.: 360T028 Side: Left (A) Date: - - A /- 3

Assessment Engineer(s)/Inspector(s): K QU /\,\ ac k |€}/
) 7

Segment: Aft Center

Segment Internal Insulation Qbservations: Yes 'N) Comment #

A. Abnormal Erosion?

B. Gas Paths?

C. Ply Separations?

D. Abnormal Blisters? -

E. Abnormal Cuts or Gouges? d

F. Foreign Material Within Insulation?

G. Liner Completely Missing? (Center Segments Only) ~
Notes / Commaents
Preliminary PFAR(s)? Yes 7 No Preliminary PFAR Number(s):
Clarification Form(s)? Yes +~ ___No Clarification Form Page No.(s):

REVISION poc No. TWR-64216 IVOL

SEC
| PAGE , _4



7 ACor o€ CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) A-2
Segment Internal Insulation Condition (After Low Pressure Rinse)

Motor No.: 360T028 Side: Left (A) . Date: S/g /4 3

Assessment Engineer(s)/Inspector(s): 2_410 ﬂ M\MM/
A r - (

Segment: Aft

ment_Inter lati rvations: Yes No . Comment #
A. Abnormal Erosion? iy

B. Gas Paths? //

C. Ply Separations? //

D. Abnormal Blisters? /

E. Abnormal Cuts or Gouges? /,

F. Foreign Material Within Insulation? /

G. NBR Under the CF/EPDM Exposed in the Aft Dome? o

Notes / Comments

Special Issue 3.1.1.1:

af} C/omc Sff'm/>/c’5 Aﬁvc becn fa’lm:v&/‘
SAMPALES O BE UED (N COMPARISON OF RSad-29 SAUPLES.

Preliminary PFAR(s)? Yes o No Preliminary PFAR Number(s):

-~ Clarification Form(s)? Yes :/‘No Clarification Form Page No.(s):

0OC NO. TWR-64216 lvoc_

REVISION v
SEC [ A-5S

SR



i ——

FH ool CORPORATION

SPACE OP_EHATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) A-3

Forward Segment Linar Pattern (Data Collection Only)
Motor No.: A5RMm 12 A \ Side: 'Laﬂ (A) _ Date: 3-\%—%3
Assessment Enginear(s)l\nspector(s): Ty TR ) hn
Sketch Forward Segment Liner Pattern Observations Below:
FORWARD '
FACE OF FACTORY FACTORY
FORWARD JOINT JOINT FLAP ‘ELAP
DOME Q21.8 <181.4> gULB <©.© -
180° /
: <Location From End of Tang>
156.02 :: ;
90° \_
o 180° I
LU £l _
| / 270° 90° ]
0° L
0° )
AFT LOOKING FORWARD
@ Heavy Liner
270° 4
Light (spotty) Lim
[} No Liner
180° | g -
‘ Tang End
Pl .
Ao yd -
_ - Ctlarification Form(s)? Yes No Clarification Form Page No.(s):
REVISION _____ pocno. TWR-64216 I VoL
SEC

l PAGE 5 ¢



TALOAOE CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) A-4
Forward Center Segment Liner Pattern (Data Collection Only)

Motor No.: 360T028 Side: LEFT () Date: /.,<-93

Assessment Engineer(s)/Inspector(s): T o urae—

Sketch Forward .Center Segment Liner Pattarn Observations Below:

FORWARD FACING FACTORY *
NBR {\ JOINT < FLAP
INHIBITOR % . <161.4> \\)( BULB FLAP
180°
. i N <Location From End of Tang>
- N
| / '
\ ‘ Lot

90° \ \ ) /
\/&\LD .

1

’ 180°
0° \“\\ 270° 90°
00
AFT LOOKING FORWARD
270° Heavy Liner
D Light (spotty) Liner
[ ] No Liner
180° ; — f
Clevis End Tang End
«arilication Form(s)? Yes +«~ _No Clarification Form Page No.(s):
REVISION poc Nno. TWR-64216 I voL

SEC , PAGE A7



TACOAOE CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) A-5
Aft Center Segment Liner Pattern (Data Collection Only)

Motor No.: 360T028 Side: 22 7 )

Date: /[, -/5-F73

Assessment Engineer(s)/Inspector(s): '77(4 /W 2

Sketch Aft Canter Segment Liner Pattern Observations Below:

FORWArI:gHFACING FA%TI\?TBY FLAP
J
INHIBITOR <161.4> BULB FLAP
KA0”
180°
/ // <Location From End of Tang>
> ////<
y 180°
o L / 270° 90°
/ 00
AFT LOOKING FORWARD
270° \ /.1 Heavy Liner
Light (spotty) Liner
| /[ [:] No Liner
180° -
Clevis End Tang End
<larification Form(s)? Yeos ~~__No Clarification Form Page No.(s):
REVISION pocno.  TWR-64216  |vor

SEC

I PAGE , g



T2loAo€ CORPORATION

SPACE OPERATIONS

\\\ POSTFLIGHT OBSERVATION RECORD (PFOR) A-6
’ Aft Segment Liner Pattern (Data Collection Onily)
Motor No.: 3607028 Side: LEFT(A) Date: -~ -5 3
Assessment Engineer(s)/Inspector(s): (‘ S e Tmi(,:, .

Sketch Aft Segment Liner Pattern Observations Below:

FORWARD FACING FACTORY FACTORY FACTORY AFT FACE
NBR JOINT JOINT JOINT OF AFT
INHIBITOR <88.4> <208.4> <328.5> DOME
180° T —
—_———— ' . M
C RN 4 I <Locatlon From End of Clevis>
0
e _ - _‘_‘ * __ - W “—‘—‘___—________/‘
180°
0° 270° 80°
OO
SR NS 3 U AU S AFT LOOKING FORWARD
270°
Heavy Liner
l:] Light (spotty) Liner
—_— N T T rl EL .
[ ] No Liner
180°
Clevis End
.. <larification Form(s)? Yes i No Clarification Form Page No.(s):
REVISION _____ pocno.  TWR-64216 I VOL

SEC ] PAGE A-9




TAcoreo€ CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) A-8
Igniter Nozzle Insert Throat Diameter Measurements (Data Collection Only)

Motor No.: 360T028 Side: Left (A) Date: 2 -23-73

Assessment Engineer(s)/Inspector(s): Ic,é,\ son

Record the Igniter Nozzle Insert Throat Diameter Measurements Below:

) Diamaeter
Degree Measurement
Location (inches)
0 6.350
60 6. 360
Notes /| Comments
Clarification Form(s)? ' Yes '/No Clarification Form Page No.(s):

DOC NO. TWR-64216 IVOL

REVISION SEC PAGE
| PAE A-10



T/Acoo€ CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) A-9
Stiffener Ring Condition

Motor No.:  360T028 Side: Left (A) pate: J-|-93
Assessment Engineer(s)/Inspector(s): ZED 'V{FrCKL.E.“\)
Ring: Forward Stiffener Ring Center Stiffener Ring Aft Stiffener Ring
_Y _80-210 degree section _\/90—210 degree section __‘/90-210 degree section
__‘/210—330 degree section @_210—330 degree section @210-330 degree section
1330-0—90 degree section @330—0-90 degree section @330—0-90 degree section
Stiffener Ring Qbservations: Yes No Comment #
A. Heavy Corrosion? ' 9( !

Notes / Commaents
Special Issue 3.1.2.1:

) No  corrosion  was noted on shfener
V\\\V\JZ C homloked P@.:S\\oms.

& 5 of 7 skffener ringS  were /"'«SPQ@Z&/

o 7
at C/G‘\/“/;E/C/ /7/‘7. The femaunurL? h
not yet been water blasted. rhe /o//oum?
rie S  were mspeeted :

oWl USZ50Z-0% g 3B

-o+ 9 =1
-0% 43 *3
-08 8 872
-07] Bcf =y

Preliminary PFAR(s)? Preliminary PFAR Number(s): N /Q’

Clarification Form(s)?

Yes Zg No
Yes x No Clarification Form Page No. (s):

DOC NO. TWR-64216 l VoL

REVISION
SEC l PAGE 5 14




THAcoreo€ CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) A-1
Postfire Insulation Commeon Planning Index (CPl) Log Numbers

Motor No.: 360T028 Side: Right (B) pate: 21 JULY 199%
Assessment Engineer(s)/inspector(s): NJOEIA e~
R P ial r low:
P/N PPC No. Serial No. CPI Log No.
A. Igniter Chamber N/A N/A N/A N/A
B. Igniter Adapter IQ ! l&_& I'QI 0% 18) YCIBH

Notes /| Comments

Clarification Form(s)? Yes No Clarification Form Page No. (s):

DOC NO. TWR-64216 l VoL

REVISION
SEC PAGE
|PAGE A-12




TAcoo€f CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) A-2
Segment Internal Insulation Condition (After Low Pressure Rinse)

Motor No.: 360T028

Side: Right (B) pate: 7| LA 992

Assessment Engineer(s)/Inspector(s): N[N\ E‘W{

Segment: Forward

nt Int |

Gas Paths?

OMPmMOO®D)P

Abnormal Cuts or Gouges?

. Foreign Material Within Insulation?
. Non-Uniformities in the Eleven Point Burn-out /
Pattern? (Forward Segment Only)

lati rvations: Yes Comment #

. Abnormal Erosion?

. Ply Separations? M / / /

. Abnormal Blisters?

Notes / Comments

RH ZeaMeN™© WASHED OUT DUE T0
CEDUED FOSTRLIGHT INSPECTION ALAN.

Preliminary PFAR(s)? Yes \/ No Preliminary PFAR Number(s):
Clarification Form(s)? Yes v No Clarification Form Page No.(s):
DOC NO. TWR-64216 lVOL

REVISION

SEC | PAGE 4 13



TAcoreo€ CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) A-2
Segment Internal Insulation Condition (After Low Pressure Rinse)

Motor No.: 360T028 Side: Right (B) pate: Z| JULA 199%

Assessment Engineer(s)/Inspector(s): N.OQ.L/( 69[7({

Segment: Forward Center

Segment Internal Insulation Observations: Yes No Comment #
A. Abnormal Erosion? / / /
B. Gas Paths? I\\, /
C. Ply Separations? /A : / /. /
D. Abnormal Blisters? / / /
E. Abnormal Cuts or Gouges? / -/
F. Foreign Material Within Insulation? ‘ /
G. Liner Completely Missing? (Center Segments Only) . > //
Notes / Commaents 3
RH ecMeNTs WasHe D OUT DO TO
CeDU(eR fOSTHFLIGHT INGFECTION AN
Preliminary PFAR(s)? Yes ‘/ No Preliminary PFAR Number(s):
Clarification Form(s)? Yes | No Clarification Form Page No.(s):

DOC NO. TWR-64216 l voL

REVISION e e
Al
[ PAE A-14




T7coof cORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) A-2
Segment Internal Insulation Condition (After Low Pressure Rinse)

Motor No.: 360T028 Side: Right (B) Date: 7| UL )"‘)“3%

Assessment Engineer(s)/Inspector(s):  \_|/2AA ey

Segment: Aft Center

ment Int l l rvati : Yes No Comment #
. Abnormal Erosion? pd <
. Gas Paths? / e a
. Ply Separations? \\\/ / / /
. Abnormal Blisters? A\ / / /
Abnormal Cuts or Gouges? - / / o
Foreign Material Within Insulation? /
// /7 //

OMmMoOOw»

. Liner Completely Missing? (Center Segments Only)

Notes / Comments

Rt SECMENTS WASHED OUT DB T
LetCel FOSTRUGHT INSFPECTION RLAN.

A

Preliminary PFAR(s)? Yes Preliminary PFAR Number(s):

N

o

Clarification Form(s)? Yes Clarification Form Page No. (s):

pocNo.  TWR-64216 I voL
SEC I PAGE 4 15

REVISION



T7corlo€ CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) A-2
Segment Internal insulation Condition (After Low Pressure Rinse)

Motor No.: 360T028 Side: Right (B) Date:

Assessment Engineer(s)/Inspector(s):

Segment: Aft

Segment Internal Insulation Observations:

3

PMmMOOWB P

: Ply Separations? M / A

. Abnormal Blisters?

. NBR Under the CF/EPDM Exposed in the Aft Dome?

Comment #

Yes No
Abnormal Erosion? / .
Gas Paths? /
i i i

Z ) )
Abnormal Cuts or Gouges? / / P
Foreign Material Within Insulation? /
/ Z /
v v d

Notes / Comments ZH SELMENTD WAEHED OUT e TO

ReUED MOTFUEHT INSFECTIoN FLAN.

Preliminary PFAR(s)? Yes / No Preliminary PFAR Number(s):
Clarification Form({s)? Yes / No Clarification Form Page No.(s):
REVISION pocNo. TWR-64216 IVOL

SEC ‘ PAGE A 16



T2 oo CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) A-8
Igniter Nozzle Insert Throat Diameter Measurements (Data Collection Only)

Motor No.: 360T028 Side: Right (B) Date: 2-232-73
Assessment Engineer(s)/Inspector(s): C. Jobn Son
Record the Igniter Nozzle Insert Throat Diameter Measurements Below:
Diameter
Degree Measurement
Location (inches)
0 6.3/1
60 ¢.3/8
_—
120 . 305
Notes / Comments
Clarification Form(s)? Yes v No Clarification Form Page No. (s):
DOC NO. TWR-64216 lvon.

REVISION

SEC , PAGE A _17




Trcolo€ CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) A-9
Stiffener Ring Condition

Motor No.: 360T028 Side: Right (B) pate: 9-(~F' S

Assessment Engineer(s)/Inspector(s): ZED rl}\‘\CX.kEY

Ring: Forward Stiffener Ring Center Stiffener Ring Aft Stiffener Ring
490—210 degree section __‘/90-210 degree section £90-210 degree section
_\/_210—330 degree section @_210-330 degree section @210—330 degree section
@_330-0-90.degree section _‘/330—0'-90 degree section _‘1330-0—90 degree section

Stiffener Ring Observations: Yes N Comment #

A. Heavy Corrosion? ) />2/ (\\,

Notes / Comments /

_ Special Issue 3.1.2.1:

® No corosioh was noted  on the s%-?ﬁ)(er\er t*)‘v\?
Chemloked (‘Q? oS |
o 6 of 9 5&-{@{:@\3{* m‘.\?s wWere Ms?eC’rQA at

Clearficld H-7 The rema.;m‘vuz had ot yeL been
water blasted. The ga\loua\‘.\7 r A=?S Napd Ms?edecl'.

P[d IUSZSOZ —ee SN 9t 23

-0 9s |
~oH =3 X\
-08 97 =T
-o7] 1. ®3
~-07 95 B2

Preliminary PFAR(s)?

Clarification Form(s)? Clarification Form Page No.(s):

Yes Z: No Preliminary PFAR Number(s): I\l)g
Yes X No

bocno.  TWR-64216  |vou
SEC IPAGE A—18

REVISION ____



TWR-64216

4 o " A
Solid Rocket Motor
Thiokol Corporation

Appendix B
Case, Seals, and Joints PFORs

Final Postflight Hardware Evaluation Report
RSRM-28 (STS-53)

November 1993

Prepared for:

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
GEORGE C. MARSHALL SPACE FLIGHT CENTER
MARSHALL SPACE FLIGHT CENTER, ALABAMA 35812

Contract No. NAS8-38100
DR No. 4-23

WBS No. 4C601-04-01
ECS No. SS4771

T 72LoA0€ corPoRATION

SPACE OPERATIONS

P.O. Box 707, Brigham City, Utah 84302-0707 (801) 863-3511






T7Coo0€ CORPORATION

SPACE OPERATIONS

CASE, SEALS, AND JOINTS REQUIRED PFOR LIST

Final
Joint or  Report Page

PFOR # Title Side Location Number

B-2 S& A Device (Barrier-Booster and Left S&A B-1
Environmental Seal Region) Condition

B-7 S& A Rotor Shaft O-ring Condition Left S&A B-2
(Detailed)

B-1 Leak Check Plug/SII and Port Condition  Left S&A B-3
(At Removal) 126°

B-4 Leak Check Plug/SII Condition Left S&A B-4
(Detailed) 126°

B-6 Small Diameter (Leak Check Plug/SII) Left S&A B-5
O-ring Condition (Detailed) 126°

B-1 Leak Check Plug/SII and Port Condition  Left 18° SII B-6
(At Removal)

B-4 Leak Check Plug/SII Condition Left 18° SII B-7
(Detailed)

B-6 Small Diameter (Leak Check Plug/SII) Left 18° SII B-8
O-ring Condition (Detailed)

B-1 Leak Check Plug/SII and Port Condition  Left 198° SII B-9
(At Removal)

B-4 Leak Check Plug/SII Condition Left 198° SII B-10
(Detailed)

B-6 Small Diameter (Leak Check Plug/SII) Left 198° SII B-11

O-ring Condition (Detailed)

(Note: Clarification forms will be inserted after the required PFOR in the Final Report. The
clarification form page number will be the same as the required PFOR Final Report page
number appended by a sequential alphabetic extension.)

DOC NO. TWR-64216 | vOL

REVISION
SEC I PAGE p

-i



T2coro€ CORPORATION

SPACE OPERATIONS

CASE, SEALS, AND JOINTS REQUIRED LIST (Cont.)

Final
Joint or  Report Page
PFOR # Title Side Location Number
B-3 Internal Nozzle Joint Condition Left Nozzle B-12
Joint #2
B-5 Large Diameter (Joint) O-ring Condition  Left Nozzle B-13
(Detailed) Joint #2
B-1 Leak Check Plug/SII and Port Condition  Left Nozzle B-14
(At Removal) Joint #2
B-4 Leak Check Plug/SII Condition Left Nozzle B-15
(Detailed) Joint #2
B-6 Small Diameter (Leak Check Plug/SII) Left Nozzle B-16
O-ring Condition (Detailed) Joint #2
B-3 Internal Nozzle Joint Condition Left Nozzle B-17
Joint #3
B-5 Large Diameter (Joint) O-ring Condition  Left Nozzle B-18
(Detailed) Joint #3
B-1 Leak Check Plug/SII and Port Condition  Left Nozzle B-19
(At Removal) Joint #3
B-4 Leak Check Plug/SII Condition Left Nozzle B-20
(Detailed) Joint #3
B-6 Small Diameter (Leak Check Plug/SII) Left Nozzle B-21
O-ring Condition (Detailed) Joint #3
B-3 Internal Nozzle Joint Condition Left Nozzle B-22
Joint #4
B-5 Large Diameter (Joint) O-ring Condition  Left Nozzle B-23
(Detailed) Joint #4
B-1 Leak Check Plug/SII and Port Condition  Left Nozzle B-24
(At Removal) Joint #4
B-4 Leak Check Plug/SII Condition Left Nozzle B-25
(Detailed) Joint #4
B-6 Small Diameter (Leak Check Plug/SIT) Left Nozzle B-26
O-ring Condition (Detailed) Joint #4

(Note: Clarification forms will be inserted after the required PFOR in the Final Report. The
clarification form page number will be the same as the required PFOR Final Report page
number appended by a sequential alphabetic extension.)

DOC NO. TWR-64216 |VOL
SEC l PAGE p_.

REVISION



T7oAo€ CORPORATION

SPACE OPERATIONS

CASE, SEALS, AND JOINTS REQUIRED LIST (Cont.)

Final
Joint or  Report Page
PFOR # Title Side Location Number
B-3 Internal Nozzle Joint Condition Left Nozzle B-27
Joint #5
B-5 Large Diameter (Joint) O-ring Condition  Left Nozzle B-28
(Detailed) Joint #5
B-1 Leak Check Plug/SII and Port Condition  Left Nozzle B-29
(At Removal) Joint #5
B-4 Leak Check Plug/SII Condition Left Nozzle B-30
(Detailed) Joint #5
B-6 Small Diameter (Leak Check Plug/SII) Left Nozzle B-31
O-ring Condition (Detailed) Joint #5
B-8 Packing With Retainer Condition Left Nozzle B-32
(Detailed) Fixed Housing
B-9 Case Factory Joint Condition Left Forward B-33
Dome
B-9 Case Factory Joint Condition Left Forward B-34
B-9 Case Factory Joint Condition Left Forward B-35
Center
B-9 Case Factory Joint Condition Left Aft B-36
Center
B-9 Case Factory Joint Condition Left ET Attach/ B-37
Stiffener
B-9 Case Factory Joint Condition Left Stiffener/ B-38
Stiffener
B-9 Case Factory Joint Condition Left Aft B-39
Dome
B-10 Case Y-Joint Condition Left Forward B-40
Dome
B-10 Case Y-Joint Condition Left Aft B-41
Dome

(Note: Clarification forms will be inserted after the required PFOR in the Final Report. The
clarification form page number will be the same as the required PFOR Final Report page
number appended by a sequential alphabetic extension.)

pocno.  TWR-64216  |vou
SEC IPAGE Biii

REVISION _____



T/ loof CORPORATION

SPACE OPERATIONS

CASE, SEALS, AND JOINTS REQUIRED LIST (Cont.)

Final
Joint or  Report Page

PFOR # Title Side Location Number

B-2 S& A Device (Barrier-Booster and Right S&A B-42
Environmental Seal Region) Condition

B-7 S&A Rotor Shaft O-ring Condition Right S&A B-43
(Detailed)

B-1 Leak Check Plug/SII and Port Condition  Right S&A B-44
(At Removal) 126°

B-4 Leak Check Plug/SII Condition Right S&A B-45
(Detailed) 126°

B-6 Small Diameter (Leak Check Plug/SII) Right S&A B-46
O-ring Condition (Detailed) 126°

B-1 Leak Check Plug/SII and Port Condition  Right 18° SII B-47
(At Removal)

B-4 Leak Check Plug/SII Condition Right 18° SII B-48
(Detailed)

B-6 Small Diameter (Leak Check Plug/SII) Right 18° SII B-49
O-ring Condition (Detailed)

B-1 Leak Check Plug/SII and Port Condition  Right 198° SII B-50
(At Removal)

B-4 Leak Check Plug/SII Condition Right 198° SII B-51
(Detailed)

B-6 Small Diameter (Leak Check Plug/SII) Right 198° SII B-52

O-ring Condition (Detailed)

(Note: Clarification forms will be inserted after the required PFOR in the Final Report. The
clarification form page number will be the same as the required PFOR Final Report page
number appended by a sequential alphabetic extension.)

DOC NO. TWR-64216 I voL

REVISION
- SEC I PAGE p

—-iv



T2 loo0€ CORPORATION

SPACE OPERATIONS

CASE, SEALS, AND JOINTS REQUIRED LIST (Cont.)

Final
Joint or  Report Page
PFOR # Title Side Location Number
B-3 Internal Nozzle Joint Condition Right Nozzle B-53
Joint #2
B-5 Large Diameter (Joint) O-ring Condition Right Nozzle B-54
(Detailed) Joint #2
B-1 Leak Check Plug/SII and Port Condition  Right Nozzle B-55
(At Removal) Joint #2
B-4 Leak Check Plug/SII Condition Right Nozzle B-56
(Detailed) Joint #2
B-6 Small Diameter (Leak Check Plug/SII) Right Nozzle B-57
O-ring Condition (Detailed) Joint #2
B-3 Internal Nozzle Joint Condition Right Nozzle B-58
Joint #3
B-5 Large Diameter (Joint) O-ring Condition  Right Nozzle B-59
(Detailed) Joint #3
B-1 Leak Check Plug/SII and Port Condition  Right Nozzle B-60
(At Removal) Joint #3
B-4 Leak Check Plug/SII Condition Right Nozzle B-61
(Detailed) Joint #3
B-6 Small Diameter (Leak Check Plug/SII) Right Nozzle B-62
O-ring Condition (Detailed) Joint #3
B-3 Internal Nozzle Joint Condition Right Nozzle B-63
Joint #4
B-5 Large Diameter (Joint) O-ring Condition  Right Nozzle B-64
(Detailed) Joint #4
B-1 Leak Check Plug/SII and Port Condition  Right Nozzle B-65
(At Removal) Joint #4
B-4 Leak Check Plug/SII Condition Right Nozzle B-66
(Detailed) Joint #4
B-6 Small Diameter (Leak Check Plug/SII) Right Nozzle B-67
O-ring Condition (Detailed) Joint #4

(Note: Clarification forms will be inserted after the required PFOR in the Final Report. The
clarification form page number will be the same as the required PFOR Final Report page
number appended by a sequential alphabetic extension.)

pocNo. TWR-64216  |voL
SEC IPAGE B

REVISION
-V



T 72cofo€ CORPORATION

SPACE OPERATIONS

CASE, SEALS, AND JOINTS REQUIRED LIST (Cont.)

Final
Joint or  Report Page
PFOR # Title Side Location Number
B-3 Internal Nozzle Joint Condition Right Nozzle B-68
Joint #5
B-5 Large Diameter (Joint) O-ring Condition  Right Nozzle B-69
(Detailed) Joint #5
B-1 Leak Check Plug/SII and Port Condition  Right Nozzle B-70
(At Removal) Joint #5
B-4 Leak Check Plug/SII Condition Right Nozzle B-71
(Detailed) Joint #5
B-6 Small Diameter (Leak Check Plug/SII) Right Nozzle B-72
O-ring Condition (Detailed) Joint #5
B-8 Packing With Retainer Condition Right Nozzle B-73
(Detailed) Fixed Housing
B-9 Case Factory Joint Condition Right Forward B-74
Dome
B-9 Case Factory Joint Condition Right Forward B-75
B-9 Case Factory Joint Condition Right Forward B-76
Center
B-9 Case Factory Joint Condition Right Aft B-77
Center
B-9 Case Factory Joint Condition Right ET Attach/ B-78
Stiffener
B-9 Case Factory Joint Condition Right Stiffener/ B-79
Stiffener
B-9 Case Factory Joint Condition Right Aft B-80
Dome
B-10 Case Y-Joint Condition Right Forward B-81
Dome
B-10 Case Y-Joint Condition Right Aft B-82
Dome

(Note: Clarification forms will be inserted after the required PFOR in the Final Report. The
clarification form page number will be the same as the required PFOR Final Report page
number appended by a sequential alphabetic extension.)

pocno.  TWR-64216  |voL
SEC lPAGE B-vi

REVISION



T7LloAof CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-2
S&A Device (Barrier-Booster and Environmental Seal Regions) Condition

Motor No.: 3607028

Side:

Left (A)

Date: > ( Dec

g2

Assessment Engineer(s)/inspector(s): [ H\Ie, D. bar,dv«f/ M. Ly D, Rulled  C .
v

Metal Damage?

. Corrosion?
. Foreign Material?

IOMTMOODD>

nvir ] ion

Excessive or No Grease?

Teflon Retainer Damage?

. Heat Affected or Eroded O-ring (In Groove)?
. Soot To or Past O-rings?
. Heat Affected Metal?

. O-ring Damage (In Groove)?

J. Environmental O-ring Assembly Damage (Visible
Without Magnification)?

K. Foreign Material?

Yes o

7a;-,/f’._3 12

Comment #

VSRR

NS

Notes / Comments

Preliminary PFAR(s)?

Yes

Preliminary PFAR Number(s):

Clarification Form(s)?

REVISION

Yes

Clarification Form Page No. (s):

DOC NO.

TWR-64216  |vou

SEC

[ PAGE p_4




TA o€ CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-7
S&A Rotor Shaft O-ring Condition (Detailed)

Motor No.: 360T028 Side: Left (A) Date:

2/ DEc 9T

Assessment Engineer(s)/Inspector(s): [:, qu,‘ h ()w’/cpk/“ . Lyr/\ D.ﬁq//fw/, C-Taq/«/ l
T 7 T 7 / s

Location: S&A Device Barrier-Booster Rotor Shaft

Forward Prim - : Yes
A. Heat Affected or Eroded O-ring?

Comment #

B. O-ring Defects/Damage?

N\8

f - t
C. Heat Affected or Eroded O-ring?

D. O-ring Defects/Damage?

MA

rwar n -r i :
E. Heat Affected or Eroded O-ring?

F. O-ring Defects/Damage?

Aft Secondary Q-ring Observations:
G. Heat Affected or Eroded O-ring?

H. O-ring Defects/Damage?

WP

Notes / Comments

Preliminary PFAR(s)? Yes '/ No Preliminary PFAR Number(s):
Clarification Form(s)? Yes / No Clarification Form Page No. (s):
REVISION _____ DOC NO. TWR-64216 IVOL

SEC

I PAGE p_o



- T2coof CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-1
Leak Check Plug/Sil and Port Condition (At Removal)

Motor No.: 360T028 Side: Left (A) Date: )y DEC 9
Assessment Engineer(s)/Inspector(s): ()',qu,‘ B (Mrech+ M. LWA ‘ D&l&ful . 7444/a/, ( 5

Location: 126-Degree Barrier-Booster Bore

heck P i : Yes

. Sooted Metal Surfaces?

. Soot To or Past O-ring?

. Foreign Material?

. O-ring Damage (in Groove)?

. Heat Affected or Eroded O-ring (In Groove)?
Excessive or No Grease on O-ring?

. Excessive Grease on Piug?

. Corrosion?

Thread Damage (Visible at Removal)?

Comment #

IOmMmooOw»

Leak Check Port Obgervations:
Sooted Metal Surfaces?
Foreign Material?
Excessive Grease?

. Corrosion?

. Metal Damage?

. Heat Affected Metal?

Obstructed Through Hole?

VOYSNYN YN SE

oz raxe¢«

- Notes / Comments

- Preliminary PFAR(s)? Yes - No Preliminary PFAR Number(s):
Clarification Form(s)? Yes ‘/No Clarification Form Page No.(s):
REVISION pocNo. TWR-64216 |VOL

_ SEC I PAGE p_1



TA oo CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-4
Leak Check Plug/Sil Condition (Detailed)

Motor No.: 360T028 Side: Left (A) pate: 2/ Deec 92
Assessment Engineer(s)/Inspector(s): (_) Htlef, Dmm. Med}l M. Lu‘m ) bgu/krﬂ/ a. 75-4/&/
M 4 4 I4 r 3

Location: 126-Degree Barrier-Booster Bore 4. Bichedimm
Leak Check Plug Observations: Yes No Comment #

A. Foreign Material Between the O-ring and Plug? v

B. Heat Affected Metal? v

/

C. Seal Surface/Thread Damage?

Notes /| Commaents

Preliminary PFAR(s)? Yes ‘/ No Preliminary PFAR Number(s):
Pl

v

Clarification Form(s)? Yes No Clarification Form Page No.(s):

pocno. TWR-64216  |voL

REVISION
SEC
TPAGE B-4




T2LoAo€ CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-6
Small Diameter (Leak Check Plug/Sll) O-ring Condition (Detailed)

Motor No.: 360T028 - Side: Left (A) Date: -, pDec 42

Assessment Engineer(s)/Inspector(s): [}-Huer D _band-{:‘ M lven D. Bullicd . & Toodo- | oy A
L4 L3 7 T X T T 7
Location: 126-Degree Barrier-Booster Bore

n -ri rvati : Yes No Comment #
A. Heat Affected or Eroded O-ring? e
B. O-ring Defects/Damage? e !

Notes / Commaents

:’ﬂ) Tweo Cats observed on ov.'n; 0.0, Sce Sketh belowd tr  apfro Kemaia
MeasurQMaA+$ ""d C/a v /; Ia u."/? ria d .

Cut %1, 015" Lons

LJ?ML AL/CJ/DA Wb

Cut #2 (Flap)
AL p
OF m RL AGE 14
ALiry
Preliminary PFAR(s)? ‘/Yes No Preliminary PFAR Number(s): 520 — 0(7
Clarification Form(s)? Yes B No Clarification Form Page No.(s): _

DOC NO. TWR-64216 l v
REVISION _ SEC I PAGE |, . _




TAcool CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-1
Leak Check Plug/Sil and Port Condition (At Removal)

Motor No.: 3607028 Side: Left (A)

Date: 2/ DEc g2

Assessment Engineer(s)/Inspector(s): A H,_{V D. (ﬂreok"’l M. Lbe\, D. Bu/bv/ c. .7;9/,,

Location: 18-Degree Slii

. Pichodiom.

Sl Observations:

TIOMMOOW>

. Sooted Metal Surfaces?

. Soot To or Past O-ring?

. Foreign Material?

. O-ring Damage (In Groove)?

Heat Affected or Eroded O-ring (In Groove)?
Excessive or No Grease on O-ring?

. Excessive Grease on SliI?
. Corrosion?

Thread Damage (Visible at Removal)?

$Sll Port Observations;

»ozIrxe

Sooted Metal Surfaces?
Foreign Material?
Excessive Grease?

. Corrosion?

Metal Damage?

. Heat Affected Metal?

Obstructed Leak Check Through Hole?

Yes Comment #

\

SAEASARTRASRNARAANS

Notes /| Comments

1) ek Q&H;n
gurlud» .

N\

Preliminary PFAR(s)? Yes No

Preliminary PFAR Number(s):

) 6 ~ Land betuwee — ?r\MrY add Scc,dn.o(':u/ Ce A
All"\- s dl&-{ 4—5 SCA,(‘»\ Waslxc.r' WQ’J
A 2

Clarification Form(s)?

N
Z

Yes

REVISION _____

Clarification Form Page No.(s):

DOC NO.

TWR-64216 |-

SEC

I PAGE p



T7loro€ CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-4
Leak Check Plug/Sil Condition (Detailed)

) Motor No.: 3607028 Side: Left (A) Date: o, Dsc iz
Assessment Engineer(s)/Inspector(s): é +-Jr-4L/, D. (ma cht M A“A D. jg“” / P Taals
Lf T L 4 I
Location: 18-Degree Sl 3. Riducsam
] rvations: Yes No - Comment #

A. Foreign Material Between the O-ring and Sl1?
B. Heat Affected Metal? v _
- C. Seal Surface/Thread Damage? v

Notes / Comments

= Preliminary PFAR(s)? Yes ‘/ No Preliminary PFAR Number(s):
Clarification Form(s)? Yes ‘/ No Clarification Form Page No.(s):
DOC NO. TWR-6421n ]VOL
REVISION _____

- SEC I PAGE p_»



TALoof CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-6
Small Diameter (Leak Check Plug/Sll) O-ring Condition (Detailed)

Motor No.: 360T028 Side: Left (A) Date: ¢ DEc 72
Assessment Engineer(s)/Inspector(s): (- H\q@/, D. Curéck+, M. Lpa ng//x,ﬂ/ C. 7:57 J—
A (4 T ' r L L4
Location: 18-Degree Sli S lbdedian
ri Sl tions: Yes No Comment #
A. Heat Affected or Eroded O-ring? /
B. O-ring Defects/Damage? -
C. Heat Affected or Eroded O-ring? v
D. O-ring Defects/Damage? /

Notes / Comments

Preliminary PFAR(s)? Yes / No Preliminary PFAR Number(s):
Clarification Form(s)? Yes a No Clarification Form Page No.(s):
pocNno.  TWR-64216 lv0|.
REVISION

SEC l PAGE p_g



T2coo€ CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-1
Leak Check Plug/Sll and Port Condition (At Removal)

Motor No.: 360T028 Side: Left (A) Date: >/ [fr 92

Assessment Engineer(s)/Inspector(s): [ FLJQ/A D. /:Mzck“’, M. lgn, D. Bl CM,
Location: 198-Degree SlI ! , 3. R e lomm

I rvations: Yes
. Sooted Metal Surfaces?

Comment #

Soot To or Past O-ring?

. Foreign Material?

O-ring Damage (In Groove)?

Heat Affected or Eroded O-ring (In Groove)?

Excessive or No Grease on O-ring?

. Excessive Grease on SlI?

. Corrosion?

NN

Thread Damage (Visible at Removal)?

Sl Port Observations:
Sooted Metal Surfaces?

. Foreign Material?

Excessive Grease?

. Corrosion?

. Metal Damage? N

. Heat Affected Metal?

NN NN

Obstructed Leak Check Through Hole?

Notes / Comments on Al o
[-) 'l"tPl(wL olaw«7 obfu/u//{ba/welw e :Pmmar»/ o f( L‘/Aj&r./
Seale 3 fmr/«ﬁuv@ . a,‘a( (\—»\ s dun he Waske weld

Preliminary PFAR(s)? Yes ~ No Preliminary PFAR Number(s):

Clarification Form{s)? Yes / No Clarification Form Page No.(s):

DOC NO. TWR-64216 IVOL

REVISION ___
SEC I PAGE p_g




TAcoro0€ CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-4
Leak Check Plug/Sll Condition (Detailed)

Motor No.: 360T028 Side: Left (A) Date: J/ Jec 72
Assessment Engineer(s)/Inspector(s): A {‘LIQ/, D. Aﬁ/(o/v+, M Ly D Eu/[w’/, T
7 e 7 /

Location: 198-Degree SlI J Cicles dsamm
Sll Observations: Yes No Comment #

A. Foreign Material Between the O-ring and Si? v’

B. Heat Affected Metal? el

C. Seal Surface/Thread Damage? /

Notes / Comments

N

Preliminary PFAR(s)? Yes Preliminary PFAR Number(s):
Clarification Form(s)? Yes v No Clarification Form Page No.(s):
DOC NO. TWR-64216 IVOL
REVISION

SEC l PAGE B_10)



TAco/of corrorRATION

SPACE OPERATIONS

POSTFLIGHT

OBSERVATION RECORD (PFOR) B-6

Small Diameter (Leak Check Plug/Sil) O-ring Condition (Detailed)

Motor No.: 3607028 Side:

Left (A) Date: 3/ Dez T2

Assessment Engineer(s)/Inspector(s): (> 442/. [) /Jaf-C&AﬂL, M. Lw,\ D _A“/MJ A 7;‘1/0/ S -
| I T 7 7 7 ]

Location: 198-Degree SlI

Primary Q-ring Observations:
A. Heat Affected or Eroded O-ring?
B. O-ring Defects/Damage?

C. Heat Affected or Eroded O-ring?
D. O-ring Defects/Damage?

Yes No Comment #

v
/

~
-~

Notes / Comments

\

<
[+]

Preliminary PFAR(s)? Yes

Preliminary PFAR Number(s):

Clarification Form(s)? Yes

REVISION ____

Z
o

Clarification Form Page No.(s):

DOC NO. T'WR-64 |v0|.
SEC } “GE B_11




F7ioreo€ CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-3
Internal Nozzle Joint Condition

Motor No.: 360T028 Side: Left {(A) Date: /2//5/F 2

Assessment Engineer(s)/Inspector(s): p 60 recht- Af. /\/O/d o)
P4
Joint: Nose Inlet-to-Flex Bearing-to-Cowl (Joint #2)

nternal Nozzi i : Y7 No Comment #
. Soot To or Past O-rings? i

. Heat Affected Metal?

Foreign Material?

. RTV in Contact With or Past the Primary O-ring?

Heat Affected or Eroded O-rings (In Groove)?

v

v

v/

O-ring Damage (In Groove)? \/
v

/

. Excessive or No Grease?

. Corrosion? v (2 )

SIOMMOOTP

Metal Damage? \/ @)

Notes /| Comments

4)Spot v b0} hole oirale 0%~ 368 andd ‘/D/:Jr/'marg/
)/Lfe,rm/wa wll avraupmterence .

2 I ferm, deat //}/)% Corrosien 7&// Ureunterence

(3 One burmish mark (caused by digass g,mb/y) was noted on the
nose inlet housing secondary sea! qurfuce,

Preliminary PFAR(s)? Yes Y /‘l/o Preliminary PFAR Number(s):
Y

Clarification Form(s)? Yes o Clarification Form Page No.(s):

DOC NO. TWR-64216 l voL

REVISION SEC PAGE
|PASE B_12




T2 LoAo€ CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-5
Large Diameter (Joint) O-ring Condition (Detailed)

Motor No.: 3607028 Side: Left (A) Date: /2//5/92

Assessment Engineer(s)/Inspector(s): D.ga ,-a//,.f A /\/0/04’1

Joint:  Nose Inlet-to-Flex Bearing-to-Cowl (Joint #2)

Primary O-ring Observations: Yes No
A. Heat Affected or Eroded O-ring?

Comment #

NN

B. O-ring Damage/Defects?

n -rin rvati H
A. Heat Affected or Eroded O-ring?

NNN

B. O-ring Damage/Defects?

Notes /| Comments

Preliminary PFAR(s)? Yes

<
s

Preliminary PFAR Number(s):

<
z

Clarification Form(s)? Yes

o

Clarification Form Page No.(s):

pocno.  TWR-64216 IVOL
REVISION

SEC I PAGE p_13




T7ioo€ CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-1
Leak Check Plug/Sll and Port Condition (At Removal)

Motor No.: 3607028 Side: Left (A)

Date: ,9//5/9.2

Assessment Engineer(s)/Inspector(s): D G.a recht M. A/O/g.h
7
Location: Nose Inlet-to-Flex Bearing-to-Cowl (Joint #2)

h 1 i
. Sooted Metal Surfaces?
Soot To or Past O-ring?
. Foreign Material?
. O-ring Damage (In Groove)?

Excessive or No Grease on O-ring?

. Excessive Grease on Plug?

. Corrosion?

Thread Damage (Visible at Removal)?

STIOMMOUOOWD>»

Leak Check Port Observations:
Sooted Metal Surfaces?
Foreign Material?
Excessive Grease?

. Corrosion?

Metal Damage?
. Heat Affected Metal?
Obstructed Through Hole?

vozz2raxe«

Heat Affected or Eroded O-ring (in Groove)?

Yes

Comment #

ANANAINANEN \i \\5

Notes / Comments

Br’er_a.){ away ;30’1 n.lb
Euy’lmng .07 /nlb

Preliminary PFAR(s)? Yes vV _/ No Preliminary PFAR Number(s):
Clarification Form(s)? Yes v No Clarification Form Page No.(s):
pocno.  TWR-64216 |von.
REVISION _____

SEC

I PAGE p_14




TAloO€ CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-4
Leak Check Plug/Sil Condition (Detailed)

Motor No.: 360T028 Side: Left (A) Date: /o// 5/ 92

Assessment Engineer(s)/lnspector(s):D . (=G /’QC/\‘/ Y28 /(/0 /Q,7

Location: Nose Inlet-to-Flex Bearing-to-Cow! (Joint #2)

A. Foreign Material Between the O-ring and Plug?

B. Heat Affected Metal?

Leak Check Pi rvations: Yes rj7 Comment #
v

C. Seal Surface/Thread Damage?

Notes / Comments

Preliminary PFAR(s)? Yes V No Preliminary PFAR Number(s):
ry (s) — ry (
Clarification Form(s)? Yes V.. No Clarification Form Page No.(s):

pocno. TWR-64216  |v

REVISION ___ SEC , PAGE p_ .




T2 Lo CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-6
Small Diameter (Leak Check Plug/Sil) O-ring Condition (Detailed)

Motor No.: 360T028 Side: Left (A) Date: /) Zs {9‘;\

Assessment Engineer(s)/lnspector(s):D_éa rEQJ(7L W AO San
Location: Nose Inlet-to-Flex Bearing-to-Cowl (Joint #2)

n - ions: Yes y Comment #
A. Heat Affected or Eroded O-ring?

B. O-ring Defects/Damage? v
Notes / Comments
Preliminary PFAR(s)? Yes \/z No Preliminary PFAR Number(s): ]-
Clarification Form(s)? Yes v No Clarification Form Page No.(s):
pocNo. TWR-64216 IVOL
REVISION ____

SEC | PAGE p_4¢



TAcoAo€ CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-3
Internal Nozzle Joint Condition

Motor No.: 3607028 Side: Left (A) Date: /[2-/¢ 45

Assessment Engineer(s)llnspector(s):),M ééwruﬂf ﬂ/.& WM
I 4
Joint: Nose Inlet-to-Throat (Joint #3)

nternal N in i H Yes Comment #
A. Soot To or Past O-rings?
B. Heat Affected Metal?
C. Foreign Material?
D. RTV in Contact With or Past the Primary O-ring?
E. O-ring Damage (in Groove)?

. Heat Affected or Eroded O-rings (In Groove)?

F
G. Excessive or No Grease?
|

<< J s = F

H. Corrosion? J [U

. Metal Damage?

.

- Notes / Comments

¢ L/W/Weo/lam @orm\{/iéﬂ//nfe/rm,#%% 7LZL// a//@//;é/ﬂ,/((

/
Preliminary PFAR(s)? Yes 4 o] Preliminary PFAR Number(s): _ .
. v .
Clarification Form(s)? Yes No Clarification Form Page No. (s):
pocno.  TWR-64216  |vou
REVISION

SEC ] PAGE p_ 17



TAioo€ CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-5
Large Diameter (Joint) O-ring Condition (Detailed)

Motor No.: 360T028 Side: Left (A) Date: ,, //o/9.2

Assessment Engineer(s)/inspector(s): —D Gares /”1 , é/ NO far,
Joint: Nose Inlet-to-Throat (Joint #3)

Pri - : Yes No Comment #
A. Heat Affected or Eroded O-ring? v
B. O-ring Damage/Defects? a
A. Heat Affected or Eroded O-ring? .
B. O-ring Damage/Defects? v

Notes / Comments

Preliminary PFAR(s)? Yes V _ /No Preliminary PFAR Number(s):

Clarification Form(s)? Yes 1/ No Clarification Form Page No.(s):

DOC NO. TWR-64216 | vOL
SEC I PAGE p_1g

REVISION



T74corof corroration

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-1
Leak Check Plug/Sll and Port Condition (At Removal)

Motor No.: 360T028 Side: Left (A) Date: /2 -, < 5

Assessment Engineer(s)Ilnspector(s):B‘MW aa rM -{l

Location: Nose Inlet-to-Throat (Joint #3)

Comment #

Leak Check Plug Observations; Yes

. Sooted Metal Surfaces?

. Soot To or Past O-ring?

. Foreign Material?

. O-ring Damage (In Groove)?

Heat Affected or Eroded O-ring (In Groove)?

Excessive or No Grease on O-ring?

. Excessive Grease on Plug?

. Corrosion?

TIOMMOO®D®

Thread Damage (Visible at Removal)?

keak Check Port Observations:

Sooted Metal Surfaces?

. Foreign Material?

Excessive Grease?

. Corrosion?

Metal Damage?

. Heat Affected Metal?

R\:\K\\kl& PR R 2

voz=Izr e

Obstructed Through Hole?

Notes / Comments

G eaka wa o JHD 1h /b
/@mmg' 7o 11 1h

Preliminary PFAR(s)? Yes v No Preliminary PFAR Number(s):

Clarification Form(s)? Yes l/ No Clarification Form Page No. (s):

DOC NO. TWR-64216 IVOL
SEC ‘PAGE B-19

REVISION _____



TrAcoreof CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-4
Leak Check Plug/Sii Condition (Detailed)

Motor No.: 360T028 Side: Left (A) Date: /od-/1, 42

Assessment Engineer(s)Ilnspector(s):l{ane/ (’/M(y\ Lt /J/'& Wam

Location: Nose Inlet-to-Throat (Joint #3)

A. Foreign Material Between the O-ring and Plug?

Leak Check Plug Observations: Yes Nlo/ Comment #

B. Heat Affected Metal?

V
L

C. Seal Surface/Thread Damage?

-

Notes / Comments

/
Preliminary PFAR(s)? Yes V_/No Preliminary PFAR Number(s):
Clarification Form(s)? Yes V No Clarification Form Page No.(s):
poono. TWR-64216  |voL
REVISION

SEC I PAGE p_»(



T/ lo/o€ CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-6
Small Diameter (Leak Check Plug/Sil} O-ring Condition (Detailed)

Motor No.: 360T028

Side: Left (A)

Date: /2 -/¢, -9 2

Assessment Engineer(s)Ilnspector(s):—D/‘a/n& gd/f”e/ﬂ,/’v/l L/: ’{6 /Vn/an

Location: Nose Inlet-to-Throat (Joint #3)

n -rin

rvati

A. Heat Affected or Eroded O-ring?
B. O-ring Defects/Damage?

Yes IN} Comment #

- /

Notes /| Comments

Preliminary PFAR(s)?

/

Yes \/ / No Preliminary PFAR Number(s):

Clarification Form(s)?

REVISION

Yes \/ No Clarification Form Page No.(s):

DOC NO. TWR-64216 \ |VOL

SEC

IPAGE B-21



T7coof CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-3
Internal Nozzle Joint Condition

Motor No.: 360T028 Side: Left (A) Date: /. /5 - )

Assessment Engineer(s)/Inspector(s): ROCkm A < L\ /", o.',-lbm H gl n4[hf N
- T !
Joint: Throat-to-Forward Exit Cone (Joint #4) J ! .

Intern 1 H Yes No Comment #
. Soot To or Past O-rings? /

. Heat Affected Metal?
. Foreign Material?
RTV in Contact With or Past the Primary O-ring? ‘/
. O-ring Damage (In Groove)?

Heat Affected or Eroded O-rings (In Groove)?
. Excessive or No Grease?

. Corrosion? V4 2
Metal Damage? A9

NN KK

STIO@IMTMOOW»

Notes /| Comments

l> R readned '*\’\ﬁ P(lvvu,u'vj O‘Ylv\(l bf’+bb€{n 37-5" /635:
and 247.5- 347.5°¢

2) Light - to- Mmed . CorroSign cbsevved between Heo
(*—V\d S(LCV\AM’S C"_\’\VL s -Ybl‘

P\' L%V g

Chy qu\r\g\Q\IQV\CE (T‘*\h:a*) . \bv\ se\ Su -‘{:th('-
1 ) - ) .
Light - Hos mediom Ceerosion ObSef“dd e g ¥va¢u‘¢4 €t Qe

be)rweevx I e F\'\ewo\nc and Sch«»dm"«\ O‘-nnc\ (\oo{Pi’tn'{* 3(7\.;\l ]

Ciwei w\'\‘v&:’ yence,
Preliminary PFAR(s)? Yes v No Preliminary PFAR Number(s): I"
Clarification Form(s)? Yes v No Clarification Form Page No.(s):
pocno. TWR-64216 | voL
REVISION

SEC l PAGE p_o19



7Aoo CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-5
Large Diameter (Joint) O-ring Condition (Detailed)

Motor No.: 360T028 Side: Left (A) Date: /275 -G 7

Assessment Engmeer(s)”nsPGCtor(s) Q{ C L’ AS Ll (‘"‘(‘ l’( L H ue L }1/\/1 1V ( N LA
/ ' 4
Joint:  Throat-to-Forward Exit Cone (Joint #4)

Pri =rin ti H Yes
A. Heat Affected or Eroded O-ring?

Comment #

PN &

B. O-ring Damage/Defects?

A. Heat Affected or Eroded O-ring?

AVAN

B. O-ring Damage/Defects?

Notes / Comments

Preliminary PFAR(s)? Yes ¥~ No Preliminary PFAR Number(s):

Clarification Form(s)? Yes 1/ No Clarification Form Page No. (s):

DOC NO. TWR-64216 ’VOL

REVISION =
—_— SEC l PAGH B-23




TALoO€ CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-1
Leak Check Plug/Sll and Port Condition (At Removal)

Motor No.: 360T028 Side: Left (A) Date: /90 -;5 - G g

Assessment Engineer(s)/Inspector(s): ROCK\A {_\51\' (=ncden H"fe( v e ["mM

f
Location: Throat-to-Forward Exit Cone (Joint #4)

Leak Check Plug Observations: Yes No Comment #
A. Sooted Metal Surfaces? /
B. Soot To or Past O-ring? V4
C. Foreign Material? VA
D. O-ring Damage (in Groove)? \/
E. Heat Affected or Eroded O-ring (In Groove)? Vi
F. Excessive or No Grease on O-ring? v
G. Excessive Grease on Plug? 2
H. Corrosion? N4 {
. Thread Damage (Visible at Removal)? /
Leak Check Port Observations:
J. Sooted Meta! Surfaces? N4
K. Foreign Material? \/
L. Excessive Grease? ‘ \/
M. Corrosion? / 2.
N. Metal Damage? Vi
O. Heat Affected Metal? v
P. Obstructed Through Hole? \/

Notes / Comments
l) Light Cevvosion ohseived on Yhe e of tw Piuca_-

2) Medivwm Ceiiosion oosewved n Ywe bettowa of Ywe oot .»
Two omall aveas o \to\h‘\ cotiosion obsevved g b 5&30%%0&6.

B.’@&Kau‘.}a&v\ ‘I-CYC-\/"Q 3 iv\‘|bs.
Q‘\?v’lv‘lhr3 ‘—\—o\riue 1O :W‘L"\bs‘

Preliminary PFAR(s)? Yes < No Preliminary PFAR Number(s):

Clarification Form(s)? Yes v _No Clarification Form Page No.(s):

DOC NO. TWR-64216 IVOL
SEC IPAGE B-24

REVISION



7Aoo corroration

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-4
Leak Check Plug/SIl Condition (Detailed)

Motor No.: 360T028 Side:

Left (A)

Date: /2-15-93—

Assessment Engineer(s)Ilnspeclor(s): R)/,rk .

/‘\S’L) C?C'rdr‘v\ H\I.ﬁv) My L\{OV\

Location: Throat-to-Forward Exit Cone (Joint #4)

heck_PI ti

Yes No Comment #

A. Foreign Material Between the O-ring and Plug?

B. Heat Affected Metal?
C. Seal Surface/Thread Damage?

%

Notes / Comments

Preliminary PFAR Number(s):

Preliminary PFAR(s)? Yes \/ No
Clarification Form(s)? Yes v No
Rmélon -

Clarification Form Page No.(s):

DOC NO. TWR-64216 JVOL
SEC lpm.» B-25




FAcoAo€ CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-6
Small Diameter (Leak Check Plug/Sil) O-ring Condition (Detailed)

Motor No.: 360T028 Side: Left (A) Date: [2- (55-G2

Assessment Engineer(s)/Inspector(s): &LLA Ach. (:‘L'/’Jc/\ Hqu Vv L%/\
l ‘ S B 7

Location: Throat-to-Forward Exit Cone (Joint #4)

Comment #

Secondary O-ring Observations: Yes

No
A. Heat Affected or Eroded O-ring? /
B. O-ring Defects/Damage? v

Notes / Comments

Preliminary PFAR(s)? Yes No Preliminary PFAR Number(s):

Clarification Form(s)? Yes / No Clarification Form Page No.(s):

poc no. TWR-64216 lvon_
REVISION
R SEC l PAGE p_n¢




7700l corRPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-3
Internal Nozzle Joint Condition

Motor No.: 3607028 Side: Left (A) Date: /) - /5 - 7}

Assessment Engineer(s)/Inspector(s): R:J kq AsL G}{W( On th‘ M six < L\.:\m
v T Y | T ] N

Joint:  Aft End Ring-to-Fixed Housing (Joint #5)

Internal Nozzle Joint Observations: Yes No Comment #
A. Soot To or Past O-rings? S
B. Heat Affected Metal? 7
C. Foreign Material? \/
D. RTV in Contact With or Past the Primary O-ring? v {
E. O-ring Damage (In Groove)? Z
F. Heat Affected or Eroded O-rings (In Groove)? VA
G. Excessive or No Grease? \/
H. Corrosion? "./ 2
I. Metal Damage? / 3

Notes / Comments

Special Issue 3.2.3.1: N ancmel\ous Condrrions weve doserved . G teasc
u.H)\\Qod-\on Wwas Aeminal,

- . . 3 , e L
‘) R |.\/ reached the P‘ \ W\‘,’U") C-vin 9 bhelween 205 - #6C o d
FC-¥5.
AL - a . flange TD
.2/ fif‘\tdlb‘ﬂ/\ Cuervdsion obsewed on (Lg{ QV\A va-‘—-k—‘-?‘ '\V\—le( m\‘\~\év\+
'\ul' WA -‘ : l _ o lag o
Civiumvterence

e et
—_ -

it — oo A\ W TR T e T P -

3) Metal shaviags weve dhscrved on severa) of the bictts.
Metal Shavings were '_Swmd tomavds e end o Yue bei
neor  Yhe nylok P(dcl'\.

Preliminary PFAR(s)? Yes N/ No Preliminary PFAR Number(s):
ya
Clarification Form(s)? Yes N __No Clarification Form Page No.(s):
DOC NO. TWR-64216 | voL
REVISION _____

[P~ 1,27



T4 oo CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-5
Large Diameter (Joint) O-ring Condition (Detailed)

Motor No.: 360T028 Side: Left (A) Date: / 9 -]5-9

Assessment Engineer(s)/inspector(s): Qx K o /-\s L ﬁ-'mfr!a»\ )J s Mais L Oon
{ (I N S S 7
Joint: Aft End Ring-to-Fixed Housing (Joint #5) '

Prim -r : Yes No Comment #
A. Heat Affected or Eroded O-ring? ./
B. O-ring Damage/Defects? v
Secondary O-ring QObservations:
A. Heat Affected or Eroded O-ring? '\/
B. O-ring Damage/Defects? \/

Notes / Comments
Special Issue 3.2.3.1:  N¢ amewiilous  Condrhions weve obseved.
Grense QPPHCOCHOVI Was e wa

Preliminary PFAR(s)? Yes v No Preliminary PFAR Number(s):

Clarification Form(s)? Yes "/ No Clarification Form Page No.(s):

DOC NO. TWR-64216 IVOL

REVISION SEC FAGE
| PACE B_28




TAoAOE CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-1
Leak Check Plug/Sll and Port Condition (At Removal)

Motor No.: 360T028 Side: Left (A) Date: , 2 -/5 -39

4

Assessment Engineer(s)/Inspector(s): chk\, ASL. Gom'()b’l H u€y VV\CM\} Z_\ICM
B / 7 {

Location: Aft End Ring-to-Fixed Housing (Joint #5)

k Check PI ti : Yes No
. Sooted Metal Surfaces?

Comment #

. Soot To or Past O-ring?

. Foreign Material?

O-ring Damage (In Groove)?

Heat Affected or Eroded O-ring (In Groove)?

Excessive or No Grease on O-ring?

. Excessive Grease on Plug?

IPIMTmMOoOO®Y

. Corrosion?

+ L k4 L
SR N R

N

Thread Damage (Visible at Removal)?

Leak Check Port Observations:

Sooted Metal Surfaces?

SN

. Foreign Material?

Excessive Grease? 3

NN

. Corrosion?

-

Metal Damage? \

<N\

. Heat Affected Metal?

vozzrxe

Obstructed Through Hole? N

Notes / Comments

B\’ecakawa\ijz.'f?oe - YO inlbs
'QLNVIWL%’ lo,?‘u{— IS H’\"(bs

Preliminary PFAR(s)? Yes v/ __No Preliminary PFAR Number(s):

Clarification Form(s)? Yes 4 No Clarification Form Page No.(s):

DOC NO. TWR-64216 | voL

REVISION
SEC ] PAGE p_ng




T7Lolo€f CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-4
Leak Check Plug/Sll Condition (Detailed)

Motor No.: 3607028 Side: Left (A) Date: /2 -/5 -G

Assessment Engineer(s)/Inspector(s): R(‘J(‘k N AS L @Gr(‘] on Huey Maiv | on
T / 7 T /
Location: Aft End Ring-to-Fixed Housing (Joint #5)

A. Foreign Material Between the O-ring and Plug?

B. Heat Affected Metal?

Leak Check Plug Observations: Yes No Comment #
v
VA
v/

C. Seal Surface/Thread Damage?

Notes / Comments

Preliminary PFAR(s)? Yes v No Preliminary PFAR Number(s):

Clarification Form(s)? Yes A/ No Clarification Form Page No.(s):

pocNo. TWR-64216 Ivou.
SEC l PAGE p_10

REVISION ____



T7coro€ CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-6
Small Diameter (Leak Check Plug/SIl) O-ring Condition (Detailed)

Motor No.: 3607028 Side: Left (A) Date: /)-/)5 -9 )

Assessment Engineer(s)/Inspector (s): E)LIJA\: As\/\ G crden “ NEy VVI aAAN (.\/ Caq
1§ = T T
Location: Aft End Ring-to-Fixed Housing (Joint #5)

Secondary Q-ring Observations: Yes No Comment #
A. Heat Affected or Eroded O-ring?
B. O-ring Defects/Damage? A

Notes / Comments

Prel'iminary PFAR(s)? Yes A / No Preliminary PFAR Number(s):

Clarification Form(s)? ' Yes 4 / No Clarification Form Page No.(s):

pocno.  TWR-64216 _ |var

REVISION
SEC IPAGE B-31




TALooE CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-8
Packing With Retainer Condition (Detailed)

Motor No.: 360T028 Side: Left (A) Date: /9,/5 o
Assessment Engineer(s)/Inspector(s): [\)OC K 4 A sh | (;on‘( o H NEY WldA\) L\J LI
‘ 1 4

Joint: Aft End Ring-to-Fixed Housing (Joint #5) ! / !
Packing With Retainer Observations: Yes No Comment #

A. Heat Affected or Eroded Seal or Retainer? \/

B. Seal or Retainer Damage/Defects? \/

C. Corrosion? v

Notes / Comments

i> A TS Pcml(mcr, with vetaners A[Ld 7L\/)0/(a’ G//Vsassemé/j%

damczfj‘«’ ‘}6 V< Vu!)[g(( Sea,’.

Preliminary PFAR(s)? Yes »___No Preliminary PFAR Number(s):

Clarification Form(s)? Yes \/ No Clarification Form Page No.(s):

DOC NO. TWR-64216 JVOL
SEC IPAGE B-32

REVISION



TAcoro€f CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-9
Case Factory Joint Condition

Motor No.: 3607028 Side: Left (A) Date: O4%-05 92

Assessment Engineer(s)/Inspector(s): Garzy w. Asper /&f/)

Factory Joint: Forward Dome

Fact Joint rvations: Yes No Comment #
A. Heat Affected or Eroded Joint O-ring?

B. Heavy Corrosion in Joint?

N\

C. Heavy Corrosion in Leak Check Port?

Note: Heavy corrosion is defined as corrosion that causes pitting. It may be necessary to remove
corrosion to determine if pitting has occurred; however, care should be taken not to damage the
hardware. A cloth dampened with solvent or green Scotch-Brite® pads may be used to remove
the corrosion. Corrosion removal is to be done in a circumferential direction only.

Notes / Comments

Preliminary PFAR(s)? Yes v~ No Preliminary PFAR Number(s):
v

Clarification Form(s)? Yes No Clarification Form Page No.(s):

DOC NO, TWR-64216 lVOL
SEC IPAGE B-33

REVISION



TALoOE CORPORATION J 7 /37,4» T lihoo.

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-8
Case Factory Joint Condition

Motor No.: 360T028 Side: Left (A) pate: O4-03-93\

Assessment Engineer(s)/Inspector(s): J}. ZAVEMRA

Factory Joint: Forward

F int ions: Yes No Comment #
A. Heat Affected or Eroded Joint O-ring? . X

B. Heavy Corrosion in Joint? X oh /
C. Heavy Corrosion in Leak Check Port? X

Note: Heavy corrosion is defined as corrosion that causes piﬁing. It may be necessary to remove
corrosion to determine if pitting has occurred; however, care should be taken not to damage the
hardware. A cloth dampened with solvent or green Scotch-Brite® pads may be used to remove
the corrosion. Corrosion removal is to be done in a circumferential direction only.

Notes / Comments

# NS Libting <pals o ool of Case A cpse faP -
St Q Wﬁ //yZ"’.

5//;, Sho opo0007%

Preliminary PFAR(s)? Yes -~ No Preliminary PFAR Number(s):
Clarification Form(s)? Yes "/No Clarification Form Page No.(s):
pocno.  TWR-64216 IVOL
REVISION

SEC l PAGE p_34



T2 coof corPoraTION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-9
Case Factory Joint Condition

Motor No.: 3607028 Side: Left (A) Date:  (,-2 &-43

Assessment Engineer(s)/Inspector(s): f‘ B\”ZNb

Factory Joint: Forward Center

Fact Joint rvations: Yes No Comment #
A. Heat Affected or Eroded Joint O-ring?

B. Heavy Corrosion in Joint?

(g
C. Heavy Corrosion in Leak Check Port? [

Note: Heavy corrosion is defined as corrosion that causes pitting. It may be necessary to remove
corrosion to determine if pitting has occurred; however, care should be taken not to damage the
hardware. A cloth dampened with solvent or green Scotch-Brite® pads may be used to remove
the corrosion. Corrosion removal is to be done in a circumferential direction only.

Notes / Comments

/J P ‘Z
Preliminary PFAR(s)? » Yes ' No P'reliminary PFAR Number(s):
Clarification Form(s)? Yes -~ No Clarification Form Pagé No.(s):

C] ;1 poc No.  TWR-64216 IVOL
REVISION ____ - SEC ’ PAGE B-35



—

TA oA CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-8
Case Factory Joint Condition

Motor No.: 360T028 Side: Left (A) Date: A7-07-7%5

Assessment Engineer(s)/Inspector(s): //-(//! a /. Zapdorn’

Factory Joint:  Aft Center

F. i rvati H Yes No Comment #
A. Heat Affected or Eroded Joint O-ring? .

B. Heavy Corrosion in Joint? Y
C. Heavy Corrosion in Leak Check Port? v

Note: Heavy corrosion is defined as corrosion that causes pitting. It may be necessary to remove
corrosion to determine if pitting has occurred; however, care should be taken not to damage the
hardware. A cloth dampened with solvent or green Scotch-Brite® pads may be used to remove
the corrosion. Corrosion removal is to be done in a circumferential direction only.

Notes / Comments /2

Preliminary PFAR(s)? Yes L~ No Preliminary PFAR Number(s): A;/’

Clarification Form(s)? Yes w~No Clarification Form Page No.(s): A///?

pocno.  TWR-64216 I voL
REVISION
SEC l PAGE p_1¢




7200l coRrRPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-9
Case Factory Joint Condition

Motor No.: 3607028 Side: Left (A) Date: ~4-p2-93

Assessment Engineer(s)/inspector(s): C . &owﬂ

Factory Joint: ET Attach/Stiffener

Case Factory Joint Observations; Yes No Comment #

A. Heat Affected or Eroded Joint O-ring? v
B. Heavy Corrosion in Joint? ~
C. Heavy Corrosion in Leak Check Port? el

Note: Heavy corrosion is defined as corrosion that causes pitting. It may be necessary to remove
corrosion to determine if pitting has occurred: however, care should be taken not to damage the
hardware. A cloth dampened with solvent or green Scotch-Brite® pads may be used to remove
the corrosion. Corrosion removal is to be done in a circumferential direction only.

Notes / Comments Mal\/'g

Preliminary PFAR(s)? Yes v No Preliminary PFAR Number(s): /\//’4

Clarification Form(s)? Yes -~ No Clarification Form Page No.(s): /\/ / s

pocNno. TWR-64216  |vou

10
REVISION SEC l PAGE p_1-




TAcoo€ CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-9
Case Factory Joint Condition

Motor No.: 3607028 Side: Left (A) Date: o4/- 02-73
Assessment Engineer(s)/Inspector(s): Z ;é'eay)/\f
Factory Joint: Stiffener/Stiffener
Case Factory Joint Observations: Yes No Comment #
A. Heat Affected or Eroded Joint O-ring? v
B. Heavy Corrosion in Joint? v
C. Heavy Corrosion in Leak Check Port? N

Note: Heavy corrosion is defined as corrosion that causes pitting. It may be necessary to remove
corrosion to determine If pitting has occurred; however, care should be taken not to damage the
hardware. A cloth dampened With solvent or green Scotch-Brite® pads may be used to remove
the corrosion. Corrosion removal is to be done in a circumferential direction only.

Notes / Commaents
/\[0 NE

Preliminary PFAR(s)? Yes < No Preliminary PFAR Number(s): // /lA
Clarification Form(s)? Yes v~ No Clarification Form Page No.(s): N / A
pocno. TWR-64216 lvou.
REVISION ____

SEC I PAGE p_1g



772 ool corroraTiON

SFACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-9
Case Factory Joint Condition

Motor No.: 360T028 Side: Left (A) Date: ~g.02.93

Assessment Engineer(s)llnspector(s): C . Beowd

Factory Joint: Aft Dome

Case Factory Joint Observations; Yes No Comment #

A. Heat Affected or Eroded Joint O-ring? Vel
B. Heavy Corrosion in Joint? v
C. Heavy Corrosion in Leak Check Port? el

Note: Heavy corrosion is defined as corrosion that causes pitting. It may be necessary to remove
corrosion to determine If pitting has occurred; however, care should be taken not to damage the
hardware. A cloth dampened with soivent or green Scotch-Brite® pads may be used to remove
the corrosion. Corrosion removal is to be done in a circumferential direction only,

Notes / Comments
Non€E

Preliminary PFAR(s)? Yes v No Preliminary PFAR Number(s): ﬁ//‘(

Clarification Form(s)? Yes ~ __No Clarification Form Page No. (s): l‘// 4

DOC NO. TWR-64216 ,voc.
=T

REVISION ___



T7ioro€ CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-10
Case Y-Joint Condition

Motor No.: 3607028 Side: Left (A) Date: 3! Aac) /e

Assessment Engineer(s)llnspector(s): /V 7(]

Y-Joint: Forward mee

Y-=Join ions: Yes No Comment #
A. Corrosion? WA N A |

Notes / Comments
Special Issue 3.2.1.1

I /499P8AM_7‘ wes wn T dore.

Preliminary PFAR(s)? Yes I/No Preliminary PFAR Number(s):

Clarification Form(s)? Yes No Clarification Form Page No.(s):

pocNo. TWR-64216 lVOL
SEC l PAGE B_40

REVISION



T7Lo0/0€ CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-10
Case Y-Joint Condition

Motor No.: 360T028

Side:

Left (A)

Date:

Assessment Engineer(s)/Inspector(s):

Y-Joint: Aft Dome

Case Y-Joint Observations:

A. Corrosion?

Yes No

Comment #

Notes / Comments

Special Issue 3.2.1.1

Preliminary PFAR(s)?

Yes

No

Preliminary PFAR Number(s):

Clarification Form(s)?

REVISION

Yes

No

Clarification Form Page No.(s):

DOC NO.

TWR-64216  |voL

SEC

IPAGE B-41




TAcoro€ CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-2
S&A Device (Barrier-Booster and Environmental Seal Regions) Condition

Motor No.: 360T028 Side: Right (B) Date: >/ Pec 92

Assessment Engineer(s)llnspector(s):é( {"’l’“lg‘/l b GAMGUL, . /,}/IA ) D-ju/ér/, [: 7&1/’/ l.ZmL‘

Barrier-Booster Bore and Rotor Observations: Yes
. Heat Affected or Eroded O-ring (In Groove)?

. Soot To or Past O-rings?

. Heat Affected Metal?

. O-ring Damage (In Groove)?

Metal Damage? v’
Excessive or No Grease?

. Corrosion?

. Foreign Material?

Teflon Retainer Damage?

Comment #

TIOMMODOW»
NAANNEANNINE

J. Environmental O-ring Assembly Damage (Visible
Without Magnification)?
K. Foreign Material?

NS

Notes / Comments

/. Minor -/’Afréé/ JQW}C (ﬁuo smﬁ,l,/ a//‘h.fsj exfst on ,47;/ %Areaa/

O‘F 5&,1[/'/’1? Pin Letaine [Arm Mauz‘fa-v) Sma //sm(,}[d//S/?—ﬁ l//‘/f’»ﬁs
present jn sabirgpin refaines cap.

Preliminary PFAR(s)? Y Yes No Preliminary PFAR Number(s): £3C-08 I—

Clarification Form(s)? Yes -/ No Clarification Form Page No.(s):

DOC NO. TWR-64216 IVOL

REVISION
SEC I PAGE p_49




7200 cORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-7
S&A Rotor Shaft O-ring Condition (Detailed)

Motor No.:

360T028

Side: Right (B)

Date: 1 DEC. 7

Assessment Engineer(s)/Inspector(s): é ‘L{\/e,/
—

| &

Location:

S&A Device Barrier-Booster Rotor Shaft

b- (m”(ok‘{"f, M. Lyom ) Butlacd, 0. "/'m?/a/

L

A. Heat Affected or Eroded O-ring?
B. O-ring Defects/Damage?

Aft Primary O-ring Qbservations:

C. Heat Affected or Eroded O-ring?
D. O-ring Defects/Damage?

Forward

nd -rin

E. Heat Affected or Eroded O-ring?
F. O-ring Defects/Damage?

Aft Secondary Q-ring Observations:

G. Heat Affected or Eroded O-ring?
H. O-ring Defects/Damage?

Yes Comment #

NS

&

N

A

Notes / Comments

Preliminary PFAR(s)?

2 _No

Yes

Preliminary PFAR Number(s):

Clarification Form(s)?

2. No

Yes

REVISION

Clarification Form Page No. (s):

DOC NO.

TWR-64216  |voL

SEC

IPAGE B-43




TALo O CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-1
Leak Check Plug/Sll and Port Condition (At Removal)

Motor No.: 360T028 Side: Right (B) Date: 2/ e 72

Assessment Engineer(s)/Inspector(s): [)'H\L&’ N (m[n)ﬁ‘ . L\lor\ b 'g‘”"b/ C_T; {W ! Z ! “’_ ‘

Location: 126-Degree Barrier-Booster Bore

Leak Ch ns: Yes Comment #
Sooted Metal Surfaces?

Soot To or Past O-ring?

. Foreign Material?

. O-ring Damage (in Groove)?

Heat Affected or Eroded O-ring (In Groove)?
Excessive or No Grease on O-ring?

. Excessive Grease on Plug?

. Corrosion?

Thread Damage (Visible at Removal)?

“TIEMWNMOOW?P)
<ISIENRER R E

Leak Check Port Observations:
Sooted Metal Surfaces?
Foreign Material?
Excessive Grease?

. Corrosion?

Metal Damage?
. Heat Affected Metal?
Obstructed Through Hole?

SN RN

¥oz=IrAXA«

Notes /| Comments -

N

Preliminary PFAR(s)? Yes

Preliminary PFAR Number(s): J

X

Clarification Form(s)? Yes Clarification Form Page No.(s):

pocno.  TWR-64216 lvon_'
SEC | PAGE p_44 N

REVISION



TAoAOE€ CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-4
Leak Check Plug/Sll Condition (Detailed)

Motor No.: 360T028 Side: Right (B) Date: D2/ D& 92

Assessment Engineer(s)/Inspector(s): é {.Lief N. épvec}d’ M Lyen, D. 5«/21{/ . (a../r/ "I‘Z»dwh

Location: 126-Degree Barrier-Booster Bore

Leak Check Plug Observations: Yes

A. Foreign Material Between the O-ring and Plug?
B. Heat Affected Metal?
C. Seal Surface/Thread Damage?

Comment #

ANANAYS

Notes / Comments

\

Preliminary PFAR(s)? Yes No Preliminary PFAR Number(s):

\

Clarification Form(s)? Yes Clarification Form Page No. (s):

DOC NO. TWR-64216 ,VOL

REVISION ____
SEC l PAGE p_ s




T7iorkof CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-6
Smalil Diameter (Leak Check Plug/Sll) O-ring Condition (Detailed)

Motor No.: 360T028 Side: Right (B) Date: 2/ ec 92

Assessment Engineer(s)/inspector(s): G_ Hyer , D @,-R“Afl b Luon, C. Tayley, Ta' Rickrts

Location: 126-Degree Barrier-Booster Bore

Secondary O-ring Observations: Yeos No Comment #
A. Heat Affected or Eroded O-ring? /
B. O-ring Defects/Damage? 4 # 1

Notes / Comments

R Spiatl cuatl +Ffs cbservesd & the Srefe wWhll of The - KRNI,

cee SHetes below for s ofStiyemenl A clivifrcalvor

-0lo
/2
- Oog+
Preliminary PFAR(s)? __4__ Yes No Preliminary PFAR Number(s): _> = C -0

S

Clarification Form(s)? Yes ¢ No Clarification Form Page No.(s):

pocno. TWR-64216  |vor
SEC TPAGE B-46

REVISION



T2 oo corroration

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-1
Leak Check Plug/SIl and Port Condition (At Removal)

Motor No.: 3607028 Side: Right (B) Date: 2 Pec 52

Assessment Engineer(s)/Inspector(s): [)-g@/" D. (Sa/chJ',. M. [_/Von; D-.Bulkfﬂj‘ . Eﬂ/ /I/( I IZICM‘"

Location: 18-Degree Sl

] tions: Yes
. Sooted Metal Surfaces?

. Soot To or Past O-ring?

. Foreign Material?

O-ring Damage (In Groove)?

Heat Affected or Eroded O-ring (In Groove)?
Excessive or No Grease on O-ring?

. Excessive Greagse on SII?

. Corrosion?

Thread Damage (Visible at Removal)?

Sl Port QObservations;

Sooted Metal Surfaces?

Foreign Material?

Excessive Grease?
. Corrosion?

Metal Damage?
. Heat Affected Metal?
Obstructed Leak Check Through Hole?

Comment #

TIOMMOUOOW®D»
K RERKR KRR E

<N X

* 1

oz r xe
AN
N
¥

Notes / Comments

] tlrre
/. SyrirenR’ QR lime A Jand felTveen Py rravy C Secomnedavy Sex') cuvfree, g €
;7S olue % _gc;lraj 2 AShev aiel o

Preliminary PFAR(s)? Yes No Preliminary PFAR Number(s):

Clarification Form(s)? Yes v~ No Clarification Form Page No. (s):

DOC NO. TWR-64216 IVOL

REVISION
SEC , PAGE p_47




TAioo€ CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-4
Leak Check Plug/Sil Condition (Detailed)

Motor No.: 3607028

Side: Right (B)

Date: o, Dec T

Assessment Engineer(s)/Inspector(s): 6, ‘Llue ~ D .lwecw{’, M. urm ) Q(JWJJ'A DJQL//&'/

C. 7@‘//

Location: 18-Degree Sl

1 ns;

A. Foreign Material Between the O-ring and SII?

B. Heat Affected Metal?

C. Seal Surface/Thread Damage?

Yes No Comment #

[/
Y
v

Notes / Comments

[E——— ) __—.[ _..—( ._—t

Preliminary PFAR(s)? Yes - No Preliminary PFAR Number(s):
Clarification Form(s)? Yes / No Clarification Form Page No.(s):
pocno. TWR-64216  |voL
REVISION _____

SEC

iF’AGE B-48



TAcoof CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-6
Small Diameter (Leak Check Plug/Sli) O-ring Condition (Detailed)

Motor No.: 3607028 Side:

Right (B)

Date: 2/ e 52

Assessment Engineer(s)/inspector(s): é ”VQ, D-(}ﬁr-(d;+ M. lpn, D R //m/, C"/ZV/)/, | 12, / /-
7 M 7 [4 7 ] ~—

Location: 18-Degree Sli

Prim -rin ti
A. Heat Affected or Eroded O-ring?
B. O-ring Defects/Damage?

n -rin rv
C. Heat Affected or Eroded O-ring?
D. O-ring Defects/Damage?

Yes No Comment #

v
Y

4
v

Notes / Comments

Preliminary PFAR(s)? Yes / No Preliminary PFAR Number(s):
Clarification Form(s)? Yes v No Clarification Form Page No.(s):
pocNo. TWR-64216 IVOL
REVISION 5o

I PAGE B_49




TAcoof CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-1
Leak Check Plug/Sll and Port Condition (At Removal)

Motor No.: 3607028 Side: Right (B) Date: >y Decc 7o

Assessment Engineer(s)/Iinspector(s): 6 H\'[e,‘ 0_&“0‘}; M (—,VC/\_/ D Bulk A : T ) Z«d»an:f

Location: 198-Degree Sli

I rvati : Yes
Sooted Metal Surfaces?

Soot To or Past O-ring?

. Foreign Material?

. O-ring Damage (In Groove)?

Heat Affected or Eroded O-ring (In Groove)?

Excessive or No Grease on O-ring?

. Excessive Grease on Sii?

. Corrosion?

Thread Damage (Visible at Removal)?

Comment #

~Ipmmoowp

ANANANANANANANAN A

Sl Port Observations:

Sooted Metal Surfaces?

Foreign Material?

Excessive Grease?
. Corrosion?

Metal Damage?

Heat Affected Metal?

Obstructed Leak Check Through Hole?

A

YN R

»rozzrx¢«

Notes / Comments

s . - vel, cex! Suvépc
zr. THnprea! gmllraq ex fawsl beliveen Pviruvy & Secorelny s« ¢

arlling s ofue e serlTa washer weldl,

Preliminary PFAR(s)? Yes v No Preliminary PFAR Number(s): ]
Clarification Form(s)? Yes 7~ No Clarification Form Page No.(s):
DOC NO. TWR-64216 IVOL
REVISION

SEC l PAGE p_s0



7700 corroration

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-4
Leak Check Piug/Sil Condition (Detailed)

Motor No.: 360T028 Side: Right (B) Date: -/, pr. < )

Assessment Engineer(s)/lnspector(s): 5 {A’/g,«/ D (u«c/lf‘ . [’,/M . j) Bullen! . —7;:(//0/, . Gl /e

Location: 198-Degree Sl

SH Observations; Yes No Comment #
A. Foreign Material Between the O-ring and SiI? _/
B. Heat Affected Metal? v
C. Seal Surface/Thread Damage? /

Notes / Comments

Preliminary PFAR(s)? Yes - No Preliminary PFAR Number(s):
Clarification Form(s)? Yes 7 No Clarification Form Page No. (s):

pocNo.  TWR-64216  |vo

REVISION ____
SEC l PAGE p <4




——————

THiolof CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-6
Small Diameter (Leak Check Plug/Sii) O-ring Condition (Detailed)

Motor No.: 3607028 Side:

Right (B)

Date: ! D& S+

Assessment Engineer(s)/Inspector(s): [ {\L(/e, . ()afeclﬂt M. (4/04, b .Bu/aml C. 72‘7/,// —]' QCL/K—/J

Location: 198-Degree Sl

Prim -rin ti
A. Heat Affected or Eroded O-ring?
B. O-ring Defects/Damage?

C. Heat Affected or Eroded O-ring?
D. O-ring Defects/Damage?

Yes No

Comment #

NN

L — — q 4

Notes / Comments

et e e———r sw—

Preliminary PFAR(s)? Yes / No Preliminary PFAR Number(s):
Clarification Form(s)? Yes / No Clarification Form Page No.(s):
pocNo. TWR-64216 lvox.
REVISION

SEC

l PAGE p_59



T7lokof corroration

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-3
Internal Nozzle Joint Condition

Motor No.: 3607028 Side: Right (B) Date: /Q//J/go?

Assessment Engineer(s)/lnspector(s):—:D. 6'?,’( I’ZC'/M/’ . /‘/0 /a 2!

Joint: Nose Inlet-to-Fiex Bearing-to-Cowl (Joint #2)

internal Nozzie Joint Qgsgmtigng; A‘Y/es No Ccar_)nment #

A. Soot To or Past O-rings?

B. Heat Affected Metal?

C. Foreign Material?

D. RTV in Contact With or Past the Primary O-ring?

. O-ring Damage (In Groove)?

. Heat Affected or Eroded O-rings (In Groove)?

————————

. Corrosion? v

v’

v

4

E Vv

F v

G. Excessive or No Grease? g

H ) [©)

V.

l. Metal Damage?

Notes / Comments
G Soot Yo 001’//714:} INtert m, Hoa ?ﬁo- /5‘5,0
@Ikﬁzrm/?%%/ /i /)7é/705d/'anq Corroson fu// d/'/’éwm@/‘c’mcé’

Preliminary PFAR(s)? Yes l/ o] Preliminary PFAR Number(s):

Clarification Form(s')? Yes L/ No Clarification Form Page No. (s):

pocNo. TWR-64216 , VoL
SEC , PAGE p_c3

REVISION ____



T7ioreo€ CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-5
Large Diameter (Joint) O-ring Condition (Detailed)

Motor No.: 360T028

Side: Right (B)

ate: ///5/G2—

Assessment Englneer(s)/lnspector(s):'D. Gare LA.{ /M. A/O /a_ -
Py
Joint: Nose Inlet-to-Flex Bearing-to-Cowl (Joint #2)

im -rin ti

A. Heat Affected or Eroded O-ring?

B. O-ring Damage/Defects?

n -1

A. Heat Affected or Eroded O-ring?

B. O-ring Damage/Defects?

Yes N

vV

o
i

Comment #

V

Ri

—

Notes / Comments

%

Preliminary PFAR(s)? _____Yes _____y/ Preliminary PFAR Number (s):
Clarification Form(s)? Yes i/ No Clarification Form Page No.(s):
boono. TWR-64216 |vo
REVISION ___

SEC

l PAGE p_s4



T2 co/of corroraTiOn

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-1
Leak Check Plug/Sil and Port Condition (At Removal)

Motor No.: 360T028 Side: Right (B) Date: IS99

Assessmeont Engineer(s)/lnspector(s) D @a 0 /’7+ /ll Vo) /am

Location: Nose Inlet-to-Flex Bearing-to-Cowl! (Joint #2)

k Check ti : Yes
. Sooted Metal Surfaces?

Comment #

- Soot To or Past O-ring?

. Foreign Material?

. O-ring Damage (In Groove)?

Heat Affected or Eroded O-ring (In Groove)?

Excessive or No Grease on O-ring?

. Excessive Grease on Plug?

. Corrosion?

TIOTMTMOOWD®

Thread Damage (Visible at Removal)?

Leak Check Port Observations:

Sooted Metal Surfaces?

. Foreign Material?

Excessive Grease?

. Corrosion?

Metal Damage?

. Heat Affected Metal?

SRR R

vozzzrxe

Obstructed Through Hole?

Notes / Comments

Bt S ol

Preliminary PFAR(s)? Yes l/ (] Preliminary PFAR Number(s):

Clarification Form(s)? Yes ‘4 No Clarification Form Page No. (s):

DOC NO. TWR-64216 IVOL ‘

REVISION SEC PAGE
| PACE B_s5




T7ioreo€ CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-4
Leak Check Plug/Sil Condition (Detailed)

Motor No.: 3607028 Side: Right (B) Date: /J/ )5/ 7 A

Assessment Engineer(s)Ilnspoctor(s):}_ ém e J,‘,/'l U. A/O/a -

Location: Nose Iniet-to-Flex Bearing-to-Cowl (Joint #2)

Leak Check Plug Qbservations: Yes No Comment #
A. Foreign Material Between the O-ring and Plug? I/
B. Heat Affected Metal? -
C. Seal Surface/Thread Damage? L/

Notes /| Comments

Preliminary PFAR(s)?

Yes 4 z No Preliminary PFAR Number(s):

Clarification Form(s)? Yes y__No Clarification Form Page No.(s):

pocno. TWR-64216  |vor
SEC IPAGE B-56

REVISION



7% iokof corroration

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-6
Small Diameter (Leak Check Plug/SIl) O-ring Condition (Detailed)

Motor No.: 360T028 Side: Right (B) Date: /Q/f/5/5.

Assessment Engineer(s)/Inspector(s): j‘ A o /]amj%f U Ke A/ﬁ’{am

Location: Nose Inlet-to-Flex Bearing-to-Cowl (Joint #2)

Secondary O-ring Qbservations: Yes No Comment #

A. Heat Affected or Eroded O-ring? e

B. O-ring Defects/Damage? L—

Notes / Comments

v

Preliminary PFAR(s)? Yes '\/ No Preliminary PFAR Number(s):

Clarification Form(s)? Yes g (ﬁo ' Clarification Form Page No.(s):

DOC NO. TWR-64216 ,vou.

REVISION
SEC I PAGE p <o




TAcoreo€ CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-3
internal Nozzle Joint Condition

Motor No.: 360T028 Side: Right (B) Date: |0 /)1p/93A

Assessment Engineer(s)Ilnspector(t):’DL'QLgiG ovecht U, ko f/o foin

Joint: Nose inlet-to-Throat (Joint #3)

Comment #

Z
o

Internal Nozzle Joint Observations: Yes
. Soot To or Past O-rings?

. Heat Affected Metal?

. Foreign Material?

RTV in Contact With or Past the Primary O-ring?
O-ring Damage (in Groove)?

Heat Affected or Eroded O-rings (In Groove)?

. Excessive or No Grease?

. Corrosion?

Metal Damage?

<<

.

0

NER

~ITO@MMOOWPp

Notes /| Comments

@9/17&//71146% D0 rroSe 67 ,',ng/fmlw %K//Q//‘@u/u foromce
(juse inlet and Hhrgat)

Yes ___\/L_ o Preliminary PFAR Number(s):

Preliminary PFAR(s)?
[

Yes \/_No Clarification Form Page No.(s): . >

Clarification Form(s)?

pocno, TWR-63216  |vou
SEC ]PAGE B-58

REVISION ____



7200l corroration

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-5
Large Diameter (Joint) O-ring Condition (Detailed)

Motor No.: 360T028 Side: Right (B)

Date: , - /1o /G2,

Assessment Engineer(s)/lnspector(s):-D,@Me_c/r{ //1,& ,(/0&,,,,

Joint: Nose Inlet-to-Throat (Joint #3)

A. Heat Affected or Eroded O-ring?
B. O-ring Damage/Defects?

Secondary O-ring Observations;
A. Heat Affectad or Eroded O-ring?
B. O-ring Damage/Defects?

Yes \Nj

Comment #

v

v

—

T

Notes / Comments

Preliminary PFAR(s)?

Yes _\_/7L No

Preliminary PFAR Number(s):

Yes ——\:L No

Clarification Form(s)?

REVISION

Clarification Form Page No.(s):

pocNo.  TWR-64216  |vou

SEC l PAGE p_cg




TR iorko€ CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-1
Leak Check Plug/Sii and Port Condition (At Removal)

Motor No.: 3807028 Side: Right (B)

Date: M/é /9 R

Assessment Engineer(s)/Inspector(s): ZZ!‘Q ne &2 1o (;{ A & Mo lan

Location: Nose Inlet-to-Throat (Joint #3)

Leak Check Plug Observations:

Sooted Metal Surfaces?

Soot To or Past O-ring?

. Foreign Material?

. O-ring Damage (In Groove)?

Heat Affected or Eroded O-ring (in Groove)?
Excessive or No Grease on O-ring?

. Excessive Grease on Plug?

. Corrosion?

Thread Damage (Visible at Removal)?

~rIE@IMMOOWY»

Leak Check Port Observations:
J. Sooted Metal Surfaces?
K. Foreign Material?
L. Excessive Grease?
M. Corrosion?
N. Metal Damage?
0. Heat Atfected Metal?
P. Obstructed Through Hole?

Yes No

Comment #

SISS

Notes /| Commaents

“Grea Kawoay 45w /b

Preliminary PFAR(s)? Yes \/ No Preliminary PFAR Number(s):
Clarification Form(s)? Yes V No Clarification Form Page No.(s):
| pocno. TWR-64216  |voL
REVISION
SEC

| PAGE p_co




72 corof corroraTion

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-4
Leak Check Plug/SIl Condition (Detailed)

Motor No.: 360T028 Side: Right (B)

Date: /9//6/93

Assessment Engineer(s)/inspector(s): D Aaroc h . U ,'Qg_ No lan

Location: Nose inlet-to-Throat (Joint #3)

A. Foreign Material Between the O-ring and Plug?
B. Heat Affected Metal?

C. Seal Surface/Thread Damage?

Yes No Comment #

L

va

v
vV

Notes / Comments

Preliminary PFAR(s)? Yes _\/7[ No

Preliminary PFAR Number(s):

Clarification Form(s)? _ Yes V No

REVISION ____

Clarification Form Page No. (s):

DOC NO. TWR-64216 ]vou
SEC IPAGE B-61




Trcoro€ CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-6
Small Diameter (Leak Check Plug/Sit) O-ring Condition (Detailed)

Motor No.: 360T028 Side: Right (B) Date: [ )/t /%5

Assessment Engineer(s)/Inspector(s): / ) 614/)’0 CA /—f ) /(1 ,(/ o /a/,u

Location: Nose Inlet-to-Throat (Joint #3)

Secondary O-ring Observations: Yes No Comment #
V/

A. Heat Affected or Eroded O-ring?
B. O-ring Defects/Damage? l/

Notes /| Comments

Preliminary PFAR(s)? Yeos / No Preliminary PFAR Number(s):

Clarification Form(s)? Yes __X_ No Clarification Form Page No.(s):

REVISION bocno. TWR-64216 _ |vor
see [PA% B-62




—

P Zcorof corroraTion

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-3
Internal Nozzle Joint Condition

Motor No.: 360T028 Side: Right (B) Date: [2-i8 GF

Assessment Engineer(s)/Inspector(s): Ru;k\. Ars’l«\ (;0&1::.« quv M(“V ! om
' - v {

Joint: Throat-to-Forward Exit Cone (Joint #i)

Internal Nozzle Joint Qbservations: Yes No Comment #

. Soot To or Past O-rings?
. Heat Affected Metal?
. Foreign Material?
. RTV in Contact With or Past the Primary O-ring? \/
. O-ring Damage (In Groove)?
Heat Affected or Eroded O-rings (In Groove)?
. Excessive or No Grease?
. Corrosion? \/ 2
Metal Damage?

NN KKK

IoMMOO®D»

<

Notes / Comments
'-) RT\‘ fecudtéd e P(\Muru\ O“f\\ﬂc\ bt-\'\&)c’,&n /05 — 3L2.5
2) Li(\YH' COY\’OS\OY\ Obsesved bt”,"u}am -"M F{\mg,u-p) and 5€Lcmc\a\,~‘:§
C-v’mcls IV\"€(W\'I1“€V\“ Vul\ Q\YCUM‘(‘&V(V\CC (‘W\m»’r'is MCV\‘S(CJs‘u(I:-LQC

L"C\”H"}O'Wﬂidlu‘m Correson ObSe‘We(J between 1l P‘f\eﬂcl)g
Cﬂ\d $€¢Dndu'\rv\ O“rm% -‘\()O{‘an\-} \V\'\Q‘V\M‘Hévﬂ g‘u'l\ C\rCuW\(‘e\“fnce
CFD/U\/CLVd Exi} Cowe)

Preliminary PFAR(s)? Yes /__No Preliminary PFAR Number(s):

Clarification Form(s)? Yes v No Clarification Form Page No.(s):

pocNo.  TWR-64216  |vou
SEC IF’AGE B-63

REVISION



TAioo€f CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-5
Large Diameter (Joint) O-ring Condition (Detailed)

Motor No.: 3607028 Side: Right (B) Date: ) )-/5-< 3

Assessment Engineer(s)/Inspector(s): ro k " [APN C,/. ém[ o , 1o oo VA g v T
Uy ¥ v 1 \ 4

Joint: Throat-to-Forward Exit Cone (Joint #4)

Primary Q-ring Obgervations: Yes No Comment #
A. Heat Affected or Eroded O-ring? é

B. O-ring Damage/Defects?

Secondary O-ring Observations:
A. Heat Affected or Eroded O-ring?

NAY

B. O-ring Damage/Defects?

Notes /| Comments

Preliminary PFAR(s)? Yes V' No Prdliminary PFAR Number(s):

Clarification Form(s)? Yes Y _No Clarification Form Page No.(s):

pocno. TWR-64216  |vou
SEC lPAGE B-64

REVISION



T2 corolf coRPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-1
Leak Check Plug/Sil and Port Condition (At Removal)

Motor No.:

360T028

Side: Right (B) Date:

/275-9 B

Assessment Engineer(s)/Inspector(s): Rockq A s h 60},‘.{ 0w

Location: Throat-to-Forward Exit Cone (Joint #4)

H\I.er’ "1‘41‘] Ly /\’/(\V\

Leak Check Plug Observations: Yes No Comment #
A. Sooted Metal Surfaces? /
B. Soot To or Past O-ring? Wz
C. Foreign Material? Z
D. O-ring Damage (In Groove)? A
E. Heat Affected or Eroded O-ring (In Groove)? i/
F. Excessive or No Grease on O-ring? \s
G. Excessive Grease on Plug? v
H. Corrosion? £
l. Thread Damage (Visible at Removal)? <

Leak Check Port Observations;
J. Sooted Metal Surfaces? v
K. Foreign Material? v
L. Excessive Grease? <
M. Corrosion? V4
N. Metal Damage? v
O. Heat Affected Metal? v
P. Obstructed Through Hole? 1

Notes /| Comments

B.ecl‘k’awa1 *._\,CY - L{’O
p\avw\lo\g i

Preliminary PFAR(s)? Yes __ ./ No

Preliminary PFAR Number(s):

Clarification Form(s)? Yes _14 No

REVISION

Clarification Form Page No.(s):

DOC NO.

TWR-64216

o

SEC

I PAGE B-65




T7loof CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-4
Leak Check Plug/Sll Condition (Detailed)

Motor No.: 360T028 Side: Right (B) Date: / 2- / 5“ 6/‘ )

Assessment Engineer(s)/Inspector(s): rok o /\S . @cv Ao Hoer . Maav { vin
L ¥ { N L3

Location: Throat-to-Forward Exit Cone (Joint #4)

Leak Check Plug Observations: Yes No Comment #
A. Foreign Material Between the O-ring and Plug? VA
B. Heat Affected Metail? 1/
C. Seal Surface/Thread Damage? \/

Notes / Comments

I';W’«’l&lcdﬁ 17“ ’ 4’0 1Al (b
(7
bUr\nm) —7;,7‘.( 2 67 . /4

Preliminary PFAR(s)? Yes v _No Preliminary PFAR Number(s):

Clarification Form(s)? Yeos v/ No Clarification Form Page No.(s):

bocNo. TWR-64216  |vor
SEC IPAGE B-66

REVISION



77co/o0f CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-6
Small Diameter (Leak Check Plug/Sll) O-ring Condition (Detailed)

Motor No.: 360T028 Side: Right (B) Date: [ F/5-9 -

Assessment Engineer(s)/inspector(s): Rcck « AL G)O Ao H. e Merv (in
’ T L ] {

Location: Throat-to-Forward Exit Cone (Joint #4)

Secondary O-ring Observations; Yes No Comment #
A. Heat Affected or Eroded O-ring? v
B. O-ring Defects/Damage? t/

Notes / Comments

Preliminary PFAR(s)? Yes v No Preliminary PFAR Number(s):

Clarification Form(s)? Yes L No Clarification Form Page No.(s):

pocNo.  TWR-64216  |vou

REVISION
SEC ] PAGE p_c~




T7cofkof CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-3
internal Nozzle Joint Condition

Motor No.: 360T028 Side: Right (B) Date: / ? - /5, 9;9"

Assessment Engineer(s)/Inspector(s): RCCJ(\I A Sk @3 ovdoun -H NEY /\/ x4l S LL VI Y
! 1 I ¥
Joint: Aft End Ring-to-Fixed Housing (Joint #5) '

Internal Nozzie Joint Observations: Yes No Comment #
A. Soot To or Past O-rings? N
B. Heat Affected Metal? /
C. Foreign Material? i V4
D. RTV in Contact With or Past the Primary O-ring? / i
E. O-ring Damage (In Groove)? Y
F. Heat Affected or Eroded O-rings (In Groove)? v
G. Excessive or No Grease? VA
H. Corrosion? VA4 2
l.

Metal Damage?

i/

Notes /| Comments

') RN veached s P“M&Wﬁ O~r'w\% Letween 170-195
and 335-0-% &ecirees-

2) Meadwm corvosion cbserved on the okt end «c\amc&c o
mtemitteat Joil Civeomderence.

Preliminary PFAR(s)? Yes v No Preliminary PFAR Number(s):

Clarification Form(s)? Yeos v/ _No Clarification Form Page No.(s):

pocNo. TWR-64216 lvon.
SEC lPAGE B-68

REVISION



TAioro€f CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-5
Large Diameter (Joint) O-ring Condition (Detailed)

Motor No.: 360T028 Side: Right (B) Date: [ F=15 - 97—

Assessment Engineer(s)/Inspector(s): RO(J(\) A<l ngJon Hyeo |l <L..ne
T ] / L

Joint: Aft End Ring-to-Fixed Housing (Joint #5’)

Primary O-ring Observations: Yes No Comment #
A. Heat Affected or Eroded O-ring? \/
B. O-ring Damage/Defects? '\/
Secondary Q-ring Observations:
A. Heat Affected or Eroded O-ring? J
B. O-ring Damage/Defects? \

Notes / Comments

Preliminary PFAR(s)? Yes v/ _No Preliminary PFAR Number(s):

Clarification Form(s)? Yes Y _No Clarification Form Page No.(s):

bocno. TWR-64216  |vo
REVISION
SEC lPAGE B-69




TR o0€ CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-1
Leak Check Plug/Sit and Port Condition (At Removal)

Motor No.: 360T028 Side: Right (B) Date: [2-16 -G

Assessment Engineer(s)/inspector(s): RD(J(\J ASL\ (3_) Oy (J n H ey ’QI I ] Sé DL
T = ] )

i {
Location: Aft End Ring-to-Fixed Housing (Joint #5)

Leak Check Plug Observations: Yeos No Comment #
Sooted Metal Surfaces?

Soot To or Past O-ring?

. Foreign Material?

. O-ring Damage (In Groove)?

Heat Affected or Eroded O-ring (In Groove)?
Excessive or No Grease on O-ring?

. Excessive Grease on Plug?

. Corrosion?

Thread Damage (Visible at Removal)?

I

.
AN

1 G SE S SN QN

-

N

STIOEMMOOWY»

Leak Check Port Observations:

Sooted Metal Surfaces?

. Foreign Material?
Excessive Grease?

. Corrosion?

. Metal Damage?

. Heat Affected Metal?

Obstructed Through Hole?

SN RN

vozzrxe

Notes / Comments

Breakawau\ /\:D/VjueA 37 wm-bs

unvxly\S \A"’z\)f- 1O in-lys

Preliminary PFAR(s)? Yes __AZNO Preliminary PFAR Number(s):

Clarification Form(s)? Yes A/ No Clarification Form Page No.(s):

bocno. TWR-64216  |vou

REVISION
SEC I PAGE p_n0




T2 loAof corrPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-4
Leak Check Plug/Sili Condition (Detailed)

Motor No.: 3607028 Side: Right (B) Date: /2’/5,(/;}

Assessment Engineer(s)/Inspector(s): )eock\.» ASL (}_)D(AAH 1—)«.9; . ka_‘l i! o
' 7 T T ) T

Location: Aft End Ring-to-Fixed Housing (Joint #5)

Leak Check Plug Qbservations: Yes No Comment #
A. Foreign Material Between the O-ring and Plug? \/
B. Heat Affected Metal? VA
C. Seal Surface/Thread Damage? v

Notes / Comments

Preliminary PFAR(s)? Yes \/ No Preliminary PFAR Number(s):
Clarification Form(s)? Yes 2/ _ No Clarification Form Page No.(s):
pocNo. TWR-64216 Ivoc.
REVISION _____

SEC I PAGE p_~¢



TAloo€ CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-6
Small Diameter (Leak Check Plug/Sll) O-ring Condition (Detailed)

Motor No.: 360T028 Side: Right (B) Date: / ‘}- /S5- (} o

Assessment Engineer(s)/Inspector(s): RO i A A /(/ u_l S [/uL e c 5 {IJ ” H von
1 f - -
Location: Aft End Ring-to-Fixed Housing (Joint #5) { / '

Secondary O-ring Observations: Yes No Comment #
A. Heat Affected or Eroded O-ring? \/
B. O-ring Defects/Damage? \ /

Notes /| Comments

Preliminary PFAR(s)? Yes \// No Preliminary PFAR Number(s):

Clarification Form(s)? Yeos i/ No Clarification Form Page No.(s):

DOC NO. TWR-64216 lvoq.
SEC IPAGE B-72

REVISION



T7ioof corroraTION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-8
Packing With Retainer Condition (Detailed)

Motor No.: 360T028 Side: Right (B) Date: /7--/5 -9 7
Assessment Engineer(s)/Inspector(s): ROC,kq Ad/‘ G’Ovr‘(m H \‘p{ KLL{ | < L\.LL.A{/
Joint: Aft End Ring-to-Fixed Housing (Joint #5) '
Packing With Retainer Observations: Yes No Comment #
A. Heat Affected or Eroded Seal or Retainer? . \
B. Seal or Retainer Damage/Defects? v/ ]
C. Corrosion? \/

Notes / Comments

\> 'Twncod d‘S(ASSCM!Q\\g We _b CL“ 7}

PCLCKWU’\‘S with vefainevs (ULL:Q\/ seal

Preliminary PFAR(s)? i\/_No Preliminary PFAR Number(s):

Clarification Form(s)?

Yes W/ No Clarification Form Page No.(s):

DOC NO. TWR-64216 l VoL

REVISION ___ SEC PAGE
| PASE B-73




TAcolo€ CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-9
Case Factory Joint Condition

Motor No.: 360T028 Side: Right (B) pate: 4H-11-9%

Assessment Engineer(s)/Inspector(s): H. ZAQEMBA

Factory Joint: Forward Dome

Case Factory Joint Observations: Yes No Comment #
A. Heat Affected or Eroded Joint O-ring? h.S
B. Heavy Corrosion in Joint? ¥
C. Heavy Corrosion in Leak Check Port? X

Note: Heavy corrosion is defined as corrosion that causes pitting. It may be necessary to remove
corrosion to determine If pitting has occurred; however, care should be taken not to damage the
hardware. A cloth dampened with solvent or green Scotch-Brite® pads may be used to remove
the corrosion. Corrosion removal is to be done in a circumferential direction only.

Notes / Comments

Preliminary PFAR(s)? Yes No Preliminary PFAR Number(s):

Dy

Clarification Form(s)? Yes No Clarification Form Page No. (s):

pocNo. TWR-64216 IVOL
SEC lPAGE B-74

REVISION ____



T2co/olf corroraTiON

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-9

Case Factory Joint Condition

Motor No.: 360T028 Side: Right (B) Date: Y.77-97
Assessment Engineer(s)/Inspector(s): }\, ZAREMRA
Factory Joint: Forward
Case Factory Joint Observations: Yes No Comment #
A. Heat Affected or Eroded Joint O-ring? X
B. Heavy Corrosion in Joint? X
C. Heavy Corrosion in Leak Check Port? X

Note: Heavy corrosion is defined as corrosion that causes pitting.

It may be necessary to remove

corrosion to determine if pitting has occurred:; however, care should be taken not to damage the
hardware. A cloth dampened with soivent or green Scotch-Brite® pads may be used to remove
the corrosion. Corrosion removal is to be done in a circumferential direction only.

Notes / Comments

Preliminary PFAR(s)? ___ Yes

No

Preliminary PFAR Number(s):

JCIarification Form(s)? Yes

REVISION ___

No

Clarification Form Page No. (s):

DOC NO.

TWR-64216  |vaL

SEC

] PAGE g ¢



TAcoo€ CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-9
Case Factory Joint Condition

Motor No.: 360T028 Side: Right (B) Date: 7 -13-9 3

Assessment Engineer(s)/Inspector(s): Q \C &

Factory Joint: Forward Center

Fact in rvations: Yes No Comment #
A. Heat Affected or Eroded Joint O-ring? 14
B. Heavy Corrosion in Joint? =<
C. Heavy Corrosion in Leak Check Port? P

Note: Heavy corrosion is defined as corrosion that causes pitting. It may be necessary to remove
corrosion to determine If pitting has occurred; however, care should be taken not to damage the
hardware. A cioth dampened with soilvent or green Scotch-Brite® pads may be used to remove
the corrosion. Corrosion removal is to be done in a circumferential direction only.

Notes / Comments

Preliminary PFAR(s)? Yes A No Preliminary PFAR Number(s):

Clarification Form(s)? Yes X_No Clarification Form Page No.(s):

DOC NO. TWR-64216 I voL
REVISION SEC l PAGE p_r¢




TALoAKoE CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-9
Case Factory Joint Condition

Motor No.: 360T028 Side: Right (B) Date: o~ -22 - 9_3

Assessment Engineer(s)/inspector(s): D ' TV\RQQ)(_E

Factory Joint: Aft Center

ase Fact Joint rvations: Yes No Comment #
A. Heat Affected or Eroded Joint O-ring? V
v

B. Heavy Corrosion in Joint?

C. Heavy Corrosion in Leak Check Port? -

Note: Heavy corrosion is defined as corrosion that causes pitting. It may be necessary to remove
corrosion to determine if pitting has occurred; however, care should be taken not to damage the
hardware. A cloth dampened with solvent or green Scotch-Brite® pads may be used to remove
the corrosion. Corrosion removal is to be done in a circumferential direction only.

Notes / Comments

Nowe

Preliminary PFAR(s)? Yes ¢ No Preliminary PFAR Number(s):

Clarification Form(s)? Yes v No Clarification Form Page No.(s):

DOC NO. TWR-64216 JVOL
SEC 1 PAGE -
| PASE B-77

REVISION



T7coo€ CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-9
Case Factory Joint Condition

Motor No.: 3607028 Side: Right (B) Date: o ¢/-0/(-73

Assessment Engineer(s)/Inspector(s): (ﬁ . 5200.)/\/

Factory Joint: ET Attach/Stiffener

Case Factory Joint Observations: Yes No Comment #
A. Heat Affected or Eroded Joint O-ring? v
B. Heavy Corrosion in Joint? v
C. Heavy Corrosion in Leak Check Port? /

Note: Heavy corrosion is defined as corrosion that causes pitting. 1t may be necessary to remove
corrosion to determine if pitting has occurred; however, care should be taken not to damage the
hardware. A cloth dampened with solvent or green Scotch-Brite® pads may be used to remove
the corrosion. Corrosion removal Is to be done in a circumferential direction only.

Notes /| Comments A/O A/é

Preliminary PFAR(s}? Yes v No Preliminary PFAR Number(s): /‘-/ / A
Clarification Form(s)? Yes v~ _No Clarification Form Page No.(s): A/ / H
o pocno. TWR-64216  |vor

SEC ‘ PAGE p_~g



T7coo€ CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-9
Case Factory Joint Condition

Motor No.: 360T028

Side:

Right (B)

Date: H4/-o/-P3

Assessment Engineer(s)/Iinspector(s):

. Deowr/

Factory Joint: Stiffener/Stiffener

Case Factory Joint Observations:
A. Heat Affected or Eroded Joint O-ring?
B. Heavy Corrosion in Joint?
C. Heavy Corrosion in Leak Check Port?

Yes Comment #

\[M[\ 3

Note: Heavy corrosion is defined as corrosion that causes pitting. It may be necessary to remove
corrosion to determine if pitting has occurred; however, care should be taken not to damage the
hardware. A cloth dampened with solvent or green Scotch-Brite® pads may be used to remove
the corrosion. Corrosion removal is to be done in a circumferential direction only.

Notes /| Comments
oNE

Preliminary PFAR(s)? Yes / No Preliminary PFAR Number(s): /{'/’4’
Clarification Form(s)? Yes / No ° Clarification Form Page No.(s): /\/’/;4
pocNo. TWR-64216 Ivon_

REVISION _____

SEC

IPAGE B-79



TAcoo€ CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-9
Case Factory Joint Condition

Motor No.: 360T028 Side: Right (B) Date:

04 -0/-73

Assessment Engineer(s)/Inspector(s): C’ . B,eou)/\/

Factory Joint: Aft Dome

Case Factory Joint Observations: Yes
A. Heat Affected or Eroded Joint O-ring?

o Comment #

>

B. Heavy Corrosion in Joint?

v
/

C. Heavy Corrosion in Leak Check Port?

Note: Heavy corrosion is defined as corrosion that causes pitting. It may be necessary to remove
corrosion to determine If pitting has occurred; however, care should be taken not to damage the
hardware. A cloth dampened with solvent or green Scotch-Brite® pads may be used to remove
the corrosion. Corrosion removal is to be done in a circumferential direction only.

Notes /| Comments //
oNE

ut"'/’

P a0t
T

/\\
a0 9)
Yo

Preliminary PFAR(s)? Yes / No Preliminary PFAR Number(s): /\/l / ‘4
Clarification Form(s)? \)/ Yes / No Clarification Form Page No.(s): N / A
o pocno. TWR-64216  |vou

SEC

I PAGE p 20



T~

T2oAKo€ CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-10
Case Y-Joint Condition

Motor No.: 360T028 Side: Right (B) Date: 3/ A, 93
[

Assessment Engineer(s)/Inspector(s): ,VA

Y-Joint: Forward Dome

=Joint tions: Yes Comment #

No
A. Corrosion? J/rd M A {

Notes / Comments

Special Issue 3.2.1.1 +
I Assessmties s Done.

Yes l/N

Preliminary PFAR(s)? o Preliminary PFAR Number(s):
Clarification Form(s)?: Yes —No Clarification Form Page No.(s):

DOC NO, TWR-64216 l VOL

REVISION SEC PAGE
|PAGE B_g1




TAcoro€ CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-10
Case Y-Joint Condition

Motor No.: 3607028 Side: Right (B) Date:

Assessment Engineer(s)/Inspector(s):

Y-Joint: Aft Dome

Case Y-Joint Observations: Yes No Comment #

A. Corrosion?

Notes / Comments

Special Issue 3.2.1.1

Preliminary PFAR(s)? Yes No Preliminary PFAR Number(s):
Clarification Form(s)? Yes No Clarification Form Page No.(s):
REVISION pocNo. TWR-64216 ‘VOL

SEC l PAGE p_gn



TWR-64216

Solia Rockel Motor
Thipuni Corporation

Appendix C
Nozzle PFORs

Final Postflight Hardware Evaluation Report
RSRM-28 (STS-53)

November 1993

Prepared for:

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
GEORGE C. MARSHALL SPACE FLIGHT CENTER
MARSHALL SPACE FLIGHT CENTER, ALABAMA 35812

Contract No. NAS8-38100

DR No. 4-23

WBS No. 4C601-04-01

ECS No. . ss4tn

T2 coAo€ corroramion
SPACE OPERATIONS

P.O. Box 707, Brigham City, Utah 84302-0707 (801) 863-3511






T 7cofof CORPORATION

SPACE OPERATIONS

NOZZLE REQUIRED EVALUATION FORMS LIST

PFOR # Title

C-1 Nozzle Assembly Quick-look Condition

C-2 Nozzle Joint Condition

C-3 Nose Inlet-to-Flex Bearing-to-Cowl Joint
Condition Drawing Worksheet

C-2 Nozzle Joint Condition

C-4 Nose Inlet-to-Throat Joint Condition
Drawing Worksheet

C-2 Nozzle Joint Condition

C-5 Throat-to-Forward Exit Cone Joint
Condition Drawing Worksheet

C-2 Nozzle Joint Condition

C-6 Aft End Ring-to-Fixed Housing Joint
Condition Drawing Worksheet

C-7 Cowl Insulation Segmént Condition

C-8 Flexible Bearing, Flexible Bearing
Protector, and Flexible Boot Condition

C-9 Flexible Bearing Protector Thickness
Measurements

C-10 Throat Diameter Measurements

Joint, Final
Part, or  Report Page
Side Location Number

Left N/A C-1
Left Joint #2 C-2
Left Joint #2 C-3
Left Joint #3 C-4
Left Joint #3 C-5
Left Joint #4 C-6
Left Joint #4 C-7
Left Joint #5 C-8
Left Joint #5 C-9
Left Cowl C-10

Left Flexible Bearing, C-11
Protector, & Boot

Left Flexible Bearing C-12
Protector

Left Throat C-13

(Note: Clarification PFORs will be inserted after the applicable required PFOR in the Final
Report and will have the same page number as the required PFOR appended by a sequential
. alphabetic extension.)

REVISION ____

pocno. TWR-64216  |vou

SEC l PAGE

—i



T7coro€ CORPORATION

SPACE OPERATIONS

NOZZLE REQUIRED EVALUATION FORMS LIST (Cont.)

Joint, Final
Part, or  Report Page

PFOR # Title Side Location Number

C-11  Outer Boot Ring Char and Erosion Left Outer Boot Ring C-14
Measurements and Flexible Boot Condition & Flexible Boot

C-12 Nozzle Subassembly Phenolic Bondline Left Aft Exit Cone  C-15
Condition

C-12 Nozzle Subassembly Phenolic Bondline Left Forward Exit C-16
Condition Cone

C-12  Nozzle Subassembly Phenolic Bondline Left Throat C-17
Condition

C-12  Nozzle Subassembly Phenolic Bondline Left Forward Nose & C-18
Condition Aft Inlet Rings

C-12  Nozzle Subassembly Phenolic Bondline Left Nose Cap C-19
Condition

C-12  Nozzle Subassembly Phenolic Bondline Left Cowl C-20
Condition

C-12 Nozzle Subassembly Phenolic Bondline Left  Fixed Housing C-21
Condition

C-13 Cowl Ring Phenolic (SCP) Section Left Cowl C-22
Condition

C-14  Forward Exit Cone Phenolic (CCP) Left Forward Exit C-23
Section Condition Cone

C-15 Fixed Housing Phenolic (CCP) Section Left Fixed Housing C-24
Condition

C-16 Throat Inlet Assembly Phenolic (CCP) Left Throat C-25
Section Condition

C-17  Nose Cap Phenolic (CCP) Section Left Nose Cap C-26
Condition

C-18  Forward Nose Ring and Aft Inlet Ring Left Forward Nose & C-27
Phenolic (CCP) Section Condition Aft Inlet Rings

Aft Exit Cone Phenolic (CCP) Condition Left  Aft Exit Cone  C-55

(Note: Clarification PFORs will be inserted after the applicable required PFOR in the Final
Report and will have the same page number as the required PFOR appended by a sequential
alphabetic extension.)

DOC NO. TWR-64216 IVOL

REVISION SEC PG
[PACE C-ii




T72o/o0€ cORPORATION

SPACE OPERATIONS

NOZZLE REQUIRED EVALUATION FORMS LIST (Cont.)

Joint, Final
Part, or  Report Page

PFOR # Title Side Location Number

C-1 Nozzle Assembly Quick-look Condition  Right N/A C-28

C-2 Nozzle Joint Condition Right Joint #2 C-29

C-3 Nose Inlet-to-Flex Bearing-to-Cowl Joint  Right Joint #2 C-30
Condition Drawing Worksheet

C-2 Nozzle Joint Condition Right Joint #3 C-31

C-4 Nose Inlet-to-Throat Joint Condition Right Joint #3 C-32
Drawing Worksheet

C-2 Nozzle Joint Condition Right Joint #4 C-33

C-5 Throat-to-Forward Exit Cone Joint Right Joint #4 C-34
Condition Drawing Worksheet

C-2 Nozzle Joint Condition Right Joint #5 C-35

C-6 Aft End Ring-to-Fixed Housing Joint Right Joint #5 C-36
Condition Drawing Worksheet

C-7 Cowl Insulation Segment Condition Right Cowl C-37

C-8 Flexible Bearing, Flexible Bearing Right Flexible Bearing, C-38
Protector, and Flexible Boot Condition Protector, & Boot

C-9 Flexible Bearing Protector Thickness Right Flexible Bearing C-39
Measurements Protector

C-10  Throat Diameter Measurements Right Throat C-40

(Note: Clarification PFORs will be inserted after the applicable required PFOR in the Final
Report and will have the same page number as the required PFOR appended by a sequential
alphabetic extension.)

pocNo.  TWR-64216  |vou

REVISION SEC PAGE
| PASE Ciii




T7iorof CORPORATION

SPACE OPERATIONS

NOZZLE REQUIRED EVALUATION FORMS LIST (Cont.)

Joint, Final
Part, or Report Page

PFOR # Title Side Location =~ Number

C-11  Outer Boot Ring Char and Erosion Right Outer Boot Ring C-41
Measurements and Flexible Boot Condition & Flexible Boot

C-12 Nozzle Subassembly Phenolic Bondline Right Aft Exit Cone  C-42
Condition

C-12 Nozzle Subassembly Phenolic Bondline Right  Forward Exit C-43
Condition Cone

C-12  Nozzle Subassembly Phenolic Bondline Right Throat C-44
Condition

C-12  Nozzle Subassembly Phenolic Bondline Right Forward Nose & C-45
Condition Aft Inlet Rings

C-12  Nozzle Subassembly Phenolic Bondline Right Nose Cap C-46
Condition

C-12  Nozzle Subassembly Phenolic Bondline Right Cowl C-47
Condition _

C-12 Nozzle Subassembly Phenolic Bondline Right Fixed Housing C-48
Condition

C-13 Cowl Ring Phenolic (SCP) Section Right Cowl C-49
Condition

C-14  Forward Exit Cone Phenolic (CCP) Right  Forward Exit C-50
Section Condition Cone

C-15  Fixed Housing Phenolic (CCP) Section Right Fixed Housing C-51
Condition

C-16  Throat Inlet Assembly Phenolic (CCP) Right Throat C-52
Section Condition

C-17  Nose Cap Phenolic (CCP) Section Right Nose Cap C-53
Condition

C-18  Forward Nose Ring and Aft Inlet Ring Right Forward Nose & C-54
Phenolic (CCP) Section Condition Aft Inlet Rings

v / # AF”TQ(‘;;JLM A;rwﬂf Nodi ( cof Dofruledid [ AFT Giilone €55

(Note: Clarification PFORs will be inserted after the applicable required PFOR in the Final
Report and will have the same page number as the required PFOR appended by a sequential
alphabetic extension.)

poc No. TWR-64216 lvou_

IoN SEC PAGE
| C-iv




TACOAOE CORPORATION . TWR-50051

Revision A
SPACE OPERATIONS v

POSTFLIGHT OBSERVATION RECORD (PFOR) C-1
Nozzle Assembly Quick-look Condition

Motor No.: 450/ QY side: £ Left (A) [J Right (8) | pate: 12 -4 -9~
Assessment Engineer(s)/Ingpector(s): M.é . (: : !2 < S

N A - : Yes No Comment #
A. Metal Damage Due to Transportation or Handling? L /
B. Phenolic Damage Due to Transportation or Handling? 3( / )
C. Foreign Material? f '

Notes / Commants

/) Uar7 MW r Ao oo ‘1‘0 m\\ Pcr*—,“ow\ oiﬁgg
?L&wbt\‘c oo X i~ S~ Hewe ot éle .
o e ~os\on ab\,&V ol MLAS UL TS w\ oo —

oo s e T e dewn chatns rubloed

—WPOU%L\/ Cover vsg)/

Preliminary PFAR(s)? Yes / No Preliminary PFAR Number(s):
arification Form(s)? Yes v/ No Clarification Form Page No.(s):
REVISION ____ poc No. TWR-64216 ,vou.

SEC l PAGE C-1



TAorof CORPORATION

SPACE OPERATIONS

' ™ POSTFLIGHT OBSERVATION RECORD (PFOR) C-2
internal Nozzle Joint Condition
Motor No.: 360T028 Side: Left (A) Date: // / 5/ 2

Assessment Engineer(s)/inspector(s): /-f MA (% /Q ////, A ﬂ M CJE e

Joint: Nose Inlet-to-Flex Bearing-to-Cowl (Joint #2)

internal Nozzle Joint Observations: Yeos o Comment #

. Gas Penetration in the RTV (Terminated, Through)?

\\

\

\

. RTV Not Below Char Line?

N

RTV To the Primary O-ring?

. RTV Past the Primary O-ring?

Uncured RTV?
Voids Within RTV?

. Foreign Material?

. Heat Affected or Eroded Virgin CCP, GCP/SCP, or adhesive?

Damaged Phenolics?

Bondline Edge Separations? Use Clarification Form.

. Phenolics Axially Displaced From Housing?

. Heat Affected Metal? P

. Unbonded or Blistered Paint? l/

. Corrosion? pd

. Excessive Grease in Threaded Bolit Holes?

. Boit Hole Damage (Through, Threaded/Helical Coil ingert)?

. Bent or Broken Boits?

mD'UOZgl"KS-_IQ:“!“D_OW>

NN \{\\,\\\\i\\

. Metal Damage (Joints or Housings)?

Notes /| Comments

L + -7> heav c,ar-r‘osior\ ob—ferue,d_ 12 ference 24
A L =

Q—) ’BUBHe,Cl, Pa» l~‘{’ wes Ob%rvui eﬂ-{"erewa- Pﬂ»ggz_ c-3

P\"C.,\\M\wdsh-\ ?\'A\Z_— VL UJ('\\*LW-

“eliminary PFAR(s)? \/ VYes No Preliminary PFAR Number(s): iﬁé'@—

Clarification Form(s)? Yes v~ _No Clarification Form Page No.(s):

pocno.  TWR-64216 |VOL ,
SEC lPAGE Cc-2

REVISION ____



T7lo/of corroraTON

SPACE

OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-3
Nose Inlet-to-Fiex Bearing-to-Cowl Joint (Joint #2) Condition Drawing Worksheet

Motor No.: 3607028 Side: Left (A) Date: /Z/-(/ 22

Assessment Engineer(s)/Inspector(s): jp/%,([; /‘7 /’%ALEé M,( facl’—— |

LII"C/@ O.’%O CHERY  Soorm \
£ Comid privnar s

. ’ CTYPkAL gy, 2aVs

D-r‘f‘z/\é ,’,L—(@rm\‘\*e VCHV[ x/'v’( e
a(ouv\_(_l' C,?F’C.«.

;} L,ZL+ CoYr‘OS;m/L

Sketch Observations Below (include locations and sizes of sketched features):

T nter MI‘\'\'ew)V bubbled Cladluid wes ?re.w}wm
alwy - e bobbles. A gunnple wes
P(j. 1" max . BOV"‘\ "3,) (,oA}‘ Folenn wﬂ'k% $~’ﬂv\%/q.

and pE.'mchb,ubb/bect.Mfa corrosipn | '
on Surtecs, ow Du s, Ao

‘41;\,\- heek aflec: o
= o /VUI/J‘:'?A—Z s

-
'

24
MER :'/
Nose w 2,51
Inlet M/ Lb/) 2 o
Housin 285!

- o
Glass A - 070' e ZL?-E’ P
Cloth O,,( Cowi S {
Phenolic / Housing
QA Nose
' inlet IR
Assembly

Silica Cloth
Phenolic

Carbon Cloth
Phenolic

—

Cowl Assembly

Carbon Cloth
Phenolic

~

! outessn 760°

o - 360°
. L ,
“Clarification Form(s)? ______ Yes \/ No Clarification Form Page No. (s):
pocNo.  TWR-64216  |vou
REVISION

SEC I PAGE ~_ 4



TALoo€ CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-2
internal Nozzle Joint Condition

Motor No.: 360T028 Side: Left (A) pate: /2 - /4-F>

Assessment Engineer(s)/Inspector(s): M ‘ é‘ 27 a (L; IQ‘ M ‘ / ,2)’

Joint: Nose Inlet-to-Throat (Joint #3)

<
(]

Internal Nozzle Joint Observations: Yes
Gas Penetration in the RTV (Terminated, Through)?

Comment #

RTV Not Below Char Line?

. RTV To the Primary O-ring?

. RTV Past the Primary O-ring?

Uncured RTV?

Voids Within RTV?

. Grease Inhibiting RTV Backfill?

. Foreign Material?

Heat Affected or Eroded Virgin CCP, GCP/SCP, or adhesive?

Damaged Phenolics?

. Bondline Edge Separations? Use Clarification Form.

Phenolics Axially Displaced From Housing?

. Heat Affected Metal?

. Unbonded or Blistered Paint?

ST

. Corrosion?

. Alignment Pin Damage?

. Excessive Grease in Threaded Bolt Holes?

. Bolt Hole Damage (Through, Threaded/Helical Coil Insert)?

. Bent or Broken Bolts?

-

ORN NS NS INN SRS RS

"lmllD'UOZngS-:_IG):“!“UO!ﬂ?

. Metal Damage (Joints or Housings)?

Notes / Comments

/) Separo:”fm«s docu %Aecf, OW PO~ C~HA

';) Corroston Ob;&rve.d.?e;(ofwu__ PQ'%"("S'

k/_.eliminary PFAR(s)? / Yes No Preliminary PFAR Number(s): ic’oq

) Robbed pad W cbheerved o O.D. Surfeca ot ‘W\roc:‘\'
‘Cl&v\iok-, Zc?ekuu PG-L'ZSQ/ L—S, A‘Dr‘e\\\w\v\om*'l PFA\LM—‘»U\V'\*&N—,

-

Clarification Form(s)? l/ Yes No Clarification Form Page No.(s): (- L'H‘\

pocno. TWR-64216  |voL
SEC 'PAGE C-4

REVISION ____



T4 oo CORPORATION

SPACE OPERATIONS

Y]

R Nozzle Interface Separation Clarification Form

Motor No.: 360T028 Side: [XI Lett (A) [J Right (8) | pate: /) - /L4
Assessment Engineer(s)/Inspector(s): M \c (IC
Part: [0 Forward Exit Cone (Forward End) [J Nose Cap (Aft End)
O Throat Ring (Aft End) O Cowl (Forward End)*
g Throat Inlet Ring (Forward End) O Inner Boot Ring (Forward End)
O Aft Inlet Ring (Aft End)
Interface Separation Types:
A. Maetal-to-Adhesive D. Within GCP *G. Adhesive-to-SCP

B. Within Adhesive E. GCP-to-CCP

*H. Within SCP

C. Adhesive-to-GCP F. Within CCP *l. SCP-to-CCP
Circumferential Location Separation Type Maximum_Radial Width
O -2D A O DO

Corresponding Comment Numbaer(s):
poc no.  TWR-64216 lvou.
REVISION _____ SEC IPAGE C-4a




T7lorko€ CORPORATION

SPACE OPERATIONS

R POSTFLIGHT OBSERVATION RECORD (PFOR) C-4
‘ - Noss inlet-to-Throat Jolnt (Joint #3) Condition Drawing Worksheet
Motor No.:  360T028 Side: Left (A) Date: /- )¢, .G

Assessment Engineer(s)/Inspector(s): M‘ g. p,{ ar o . P‘ M | } ) <
Sketch Observations Below (include locations and sizes of sketched features):

'SB [ gV e Yow Yo cherr Nes-

0" 7 30"
Throat Assembly
Nose Iniet Assembly _ Carbon Cloth
( 3! ‘ Phenolic
‘ }@ O Throat
Carbon Cloth E Housing
Phenolic
E Glass Cloth Phenolic
Glass Cloth Phenolic
Nose Inlet (

Housing | h__,‘
No ereessive \/t)fu)“erm;#a w‘é bubble d

'%\'@0—9&/ g ),
 Paint 0,07 reX diev,
|) Lot v nn Heu At Lislk - to- pedive~ witbonbluid In bobbles
—<lew aroy V\AM Uee. No corrosiom or Sigae
(’o, ] A of weoXk ckfects, m%.\-c,\,
;’3 NOV\"“V\"V\ %\'QL»% C’O\E'ra‘ﬂg'/ Coct C}NA P"'c't\r\ss——w is.bubb\e,:l_,
v T e (oTreSe AL, | S
'\'C'i;riﬂca'tion Form(s)? Yes \/ No Clarification Form Page No.(s):

pocno. TWR-64216  |vo
SEC IPAGE C-5

REVISION



7Aoo CORPORATION TWR-50051

: Revision A
SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-2

T Internal Nozzle Joint Condition e

Motor No.: 2(D1 0IR Side: (X Lett (A) [J Right (8) | pate: /2~ /<-G20

h Assessment Engineer(s)/inspector(s): M.e. a(a (k_,

Joint: (] Nose Inlet-to-Flex Bearing-to-Cowt (Joint #2) X Throat-to-Forward Exit Cone (Joint #4)

- ] Nose Inlet-to-Throat (Joint #3) O Att End Ring-to-Fixed Housing (Joint #5)
internal Nozzle Joint Observations: Yes No Comment #
N A. Gas Penetration in the RTV (Terminated, Through)? \/
B. RTV Not Below Char Line? v
_ C. RTV To the Primary O-ring? \/ Z /
D. RTV Past the Primary O-ring? \/ P
E. Uncured RTV? _\/
- F. Voids Within RTV? L
G. Grease Inhibiting RTV Backfill (Joints 3 and 4)? \/ V4
H. Foreign Material? \/ <
- l. Heat Affected or Eroded Virgin CCP, GCP/SCP, or adhesive? :f ‘
J. Damaged Phenolics? P
K. Bondline Edge Separations? Use Clarification Form. \/ L, 2—
- L. Phenolics Axially Displaced From Housing? ' /.
M. Heat Affected Metal? NG
- ( N. Unbonded or Blistered Paint? J/ ‘:\
O. Corrosion? \/ < .5
P. Alignment Pin Damage (Joints 3, 4, and 5)? l/
— Q. Excessive Grease in Threaded Bolt Holes? v/
R. Bolt Hole Damage (Through, Threaded/Halical Colil Insert)? ]§
S. Bent or Broken Bolts? c
- T. Metal Damage (Joints or Housings)? \/

Notes / Comments

-1/ BT rencled Primary o-ring ot 37.5°- 165" and 247.5%3475°
2) §e194mc\':c ~s docowmanded Own §>o§9.s C Lhand ¢ -6B

T [2) L%‘r}}v\- — o - medivn~ orrosisn. obskcued | ReLerence Page
C-7] Lo /oca;llﬂms.

— -

Preliminary PFAR(s)? Yes __\/__No Preliminary PFAR Number(s):

Aarification Form(s)? __\/ Yes No Clarification Form Page No.(s): Qﬁ_?_C:QLl

poc No. TWR-64216 ]VOL
SEC IPAGE C-6

-— REVISION




TALorOE CORPORATION

SPACE OPERATIONS

TWR-50051
Revision A

Nozzle Interface Separation Clarification Form

Motor No.: 30 OALR

Side: [Y] Left (A)

O right (B)

Assessment Engineer(s)/inspector(s): M'E <:! 2*“-

Date: /2 '/519'”’2.

Part:
0 Throat Ring (Aft End)

X Forward Exit Cone (Forward End)

(O Throat Inlet Ring (Forward End)

[ Aft Inlet Ring (Aft End)

O Nose Cap (Aft End)
O Cowl (Forward End)*
[ Inner Boot Ring (Forward End)

Interface Separation Types:

-

A. Maetal-to-Adhesive D. Within GCP *G. Adhesive-to-SCP
B. Within Adhesive E. GCP-to-CCP *H. Within SCP
C. Adhesive-to-GCP F. Within CCP *l. SCP-to-CCP
Circumferential Location Separation Type Maximum Radial Width
(=] o
O —247.8° A D050
[ ] 'y
Rp2.5°- 30 A 0.050
9.5 2.5 [ 0.020
~
100%= 140° £ Q. QRO
Corresponding Comment Number(s):
N poc Nno. TWR-64216 IVOL

SEC I PAGE (~_¢.



TAcorAloEf CORPORATION

SPACE OPERATIONS

TWR-50051
Revision A

Nozzle interface Separation Clarification Férm

side: X Left (o) [

Motor No. 3(,0@}?

Right (B)

Assessment Engineer(s)/Inspector(s): M

E, Clack

pate: /) -/S -G

Part: O] Forward Exit Cone (Forward End)
4 Throat Ring (Aft End)
[ Throat Iniet Ring (Forward End)

[] Aft inlet Ring (Aft End)

O Nose Cap (Aft End)
* O Cowl (Forward End)*
[0 Inner Boot Ring (Forward End)

Iinterface Separation Types:

A. Maetal-to-Adhesive D. Within GCP *G. Adhesive-to-SCP
B. Within Adhesive E. GCP-to-CCP *H. Within SCP
C. Adhesive-to-GCP F. Within CCP *l. SCP-to-CCP
Circumferential Location Separation Type Maximum Radial Width
O- 234D A 0.0/0"

Corresponding Comment Number(s):

REVISION _____

TWR-64216  |vou
T PAGE ~_cb

DOC NO.
8EC




TAloo€ CORPORATION TWR-50051

Revision A
SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-5
Throat-to-Forward Exit Cone Joint (Joint #4) Condition Drawing Worksheet

Motor No.: "2/ Y (22K Side: [ Lett (A) [J Right (8) | Date: /) —/5—9)_

Assessment Engineer(s)/Inspector(s): M. é ‘ a{ar—k.

Sketch Observations Below (inciude locations and sizes of sketched features):
3)BTY reccdied Delowothe
Charline O AL Readj?é.
o Primar O—f\vb\ ot
21565 and 24775 -3347 S

Throat Assembly éh (.l \'V\Q

Forward Exit
CL\“,. Cone Assembly
| ne.

Carbon Clo
Phenoiic

Carbon Cloth
Phenolic

\

Glass Cloth Phenolic

Glass Cloth
Phenolic

Throat
Housing

Forward Exit
Cone Housing

B -to- um
/) Wo minal 3rf@$—wvc’fd 2) L g&»} fo Me’d v
fo corroson, Tatermitlert forrosion 0-3eo
drops oF ouo:(’er‘. . be,*w eew o -’P{uw\o\?c,$
awnd %owc\,afj O—r\‘v—C/
{ arification Form(s)? Yes 14 No Clarification Form Page No.(s):
pocNo. TWR-64216 IVOL

REVISION __ SEC l PAGE ~_~




T2 io/kof cORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-2
internal Nozzle Joint Condition

-

Motor No.: 360T028 Side: Left (A)

Date: [;- '549"

Assessment Engineer(s)/Inspector(s): m U

b 3. o

Joint:

Aft End Ring-to-Fixed Housing (Joint #5)

Internal Nozzle Joint Observations:

DO VOoOZITrRECTTITOMNMOO D@ P

. Gas Penetration in the RTV (Terminated, Through)?
. RTV Not Below Char Line?

. RTV To the Primary O-ring?

. RTV Past the Primary O-ring?

Uncured RTV?
Voids Within RTV?

. Foreign Material?
. Heat Affected or Eroded Virgin CCP, GCP/SCP, or adhesive?

Damaged Phenolics?
Bondline Edge Separations? Use Clarification Form.

. Phenolics Axially Displaced From Housing?

. Heat Affected Metal?

. Unbonded or Blistered Paint?

. Corrosion?

. Alignment Pin Damage?

. Excessive Grease in Threaded Bolt Holes?

. Bolt Hole Damage (Through, Threaded/Helical Coil Insert)?
. Bent or Broken Bolts?

. Metal Damage (Joints or Housings)?

Yes

Comment #

N

<

t

S

<\

)

NN [RRRRRE R ks

Notes / Comments

/)YRTV r

coclm Privmary) O-ingg ot 26572200 and 205"

sy Titer—ident Usids it BTV due to ansenbly procass.

2)

Méd‘n)vv»

Cb rr0$Y&‘ W 0 bu\(\/@{l’ O "C(Q)ﬁ bﬁd\‘(‘ V‘Qo + \ZQQQFZV\.C,C—- Pa-‘7,¢- C«'q

Coc \oceTeo~

REVISION

., aliminary PFAR(s)? Yes \/ No Preliminary PFAR Number(s):
Clarification Form(s)? Yes \/___No Clarification Form Page No.(s):
oocno.  TWR-64216  |vot

SEC

l PAGE C-8



—— R —

T4 lorof CORPORATION

SPACE OPERATIONS

\ POSTFLIGHT OBSERVATION RECORD (PFOR) C-6
L Aft End Ring-to-Fixed Housing Joint (Joint #5) Condition Drawing Worksheet
Motor No.: 3807028 Side: Left (A) Date: |1~ | <~ q 9"

Assessment Engineer(s)/inspector(s): M (l &(L ,> M\V\

Sketch Observations Below (include locations and sizes of sketched features):

/) Nam»pw-/ IZTVCO"W% 99 ‘Qov\mv&\ C’S*Qcée__ ZS‘Dv'{'zrm\“ew‘\'

. AT
it~ A mittevet voids CO\IQ(G-QKL- ol Medwco:r 3
0’
szvi;’;c;:‘(»ﬁ— &sswb\ no Corioslom 0~-36

primary O-ring M aoé—aw

Aft End Ring

Fixed Housing

\.
Inner Boot
Ring (GCP)
Flexible Bearing
Protector
—~
' Clarification Form(s)? Yes vV ___No Clarification Form Page No.(s):
bocno. TWR-64216  |vou
REVISION ____

SEC l PAGE ~ o



T7lorof corroraTION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-7
Cowl Insulation Segment Condition

Metor No.: 360T028 Side: Left (A) pate: 12/,5/9 >
. 7, JaLrer

Assessment Engineer(s)/Inspector(s): M . é| C,(a FL—) =, Cess ~ N
Cowi Insulation Segment Observations: Yes No Comment #

A. Spring Pin Holes Completely Through the Cowl Segment? V Y

B. Abnormal Heat Effects or Erosion? V

C. Soot Between the Cowi Segment and Cowi Housing? v

D. Bondline Failure Mode? Data Collection Only. N/A N/A p-

Notes / Comments

Noubbles ongvQA— o~ S PPN $“°z“‘“<\' TD, surf,
ox qoo- | '70"

-—

e ) Lol Al on lZ AtDE Z;éz Coufsi g o 1TET N S/;MFN,';
o
70 74 AOAES Yl - 7> - 55;44/«_-;

SOZ WHELSE =50 o gy

L. 17 oF THe <Pry,s Pl - hotes Were 8eT ween 1S5S0 — . 200 dleef

‘eliminary PFAR(s)? Yes vV No Preliminary PFAR Number(s):
i
Clarification Form(s)? Yes N No Clarification Form Page No.(s):
pocNo. TWR-64216 IVOL
REVISION .

SEC ' PAGE ~ 1



T2 Loreo€ CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-8
Flexible Bearing, Flexible Bearing Protector, and Flexible Boot Condition

Motor No.: 360T028 Side: Left (A) Date: \ Q. -5 C‘}—
Assessment Engineer(s)/Inspector(s): N\‘E“ a\ &rL . \X . PO~‘§$V\/\6~V\
1 4

ible Bearing, Bearing Prote and Bog gerva : Yes No Comment #

A. Bearing Protector Bum-Through? \//

B. Cracks Through the Bearing Protector? /

C. Bearing Protector Heat Effects or Erosion Other

Than at Cowl Vent Hole Locations? 1_/ Z /

D. Soot Between the Bearing Protector and Flexible Bearing? \/ /

E. Heat Effects to the Flexible Bearing? ;/ .,

F. Bent or Broken Bearing Protector Bolts? . :4‘

G. Flexible Boot Burn-Through?

H. Abnormal Heat Effects or Erosion to Flexible Boot 1D? / |

. Foreign Material in Boot Cavity? \/

Notes /| Commaents

)y Erosipn o Hee w:'/n§ Pro’/'ec'[/'or offwr +{~6U\ '//u.zae—///
bo‘\\'& &+ '50 Gwd )7? /K COFF‘OSPO)\,J:vé 4% oI ‘CQ,\L

booY . Afpmrs ot sla c& was +F4PP¢& et He ﬁco"‘
ond beac Pra'\’ec\-or S(a.% found i N bost cay H’v/

?(e,\wv»w»&f A weg wo e e

-eliminary PFAR(s)? / Yes No Preliminary PFAR Number(s): S%C_—’O I
f- ya
Clarification Form(s)? Y_ Yes No Clarification Form Page No.(s): -1 A
REVISION ____ pocNo. TWR-64216 |VOL

SEC l PAGE ~_14



T2 co/of CORPORATION

SPACE OPERATIONS

Flexible Boot Cavity Clarification Form

Motor No.:  360T028 side: [ Left (o) [ Right (8) | Date: I1D-|S-95

Assessment Engineer(s)/Inspector(s): N\ C_Ja(k_ N P&$5W\CLV\

Description: F/ex @Qi 4'4\ 0'-}‘? QQ r_\d I‘JJ;’%V‘St é,osfanew bmreaﬁ_?rd'u}or aMI.
Sketch Observations Below (include locatiorls and sizes of sketched features): £ \e,g bob‘\'

Bearing Protector

Flex Bearing

Cowl Insulation Segments
D //
‘\

Q
D
' —
- Flex Boot
'\\\
— '—_—_—'
. ~J
Cowl H_ousing / )
Cowl : OBR —/
2) Eroston on égar.‘n> (D) 780° 5497cire x tl"pxat
Pr ectpoe ot : /50° “CIRC, x ‘-
R ¢ bar\J /.7 . /.2 Axia(
ﬂ\ VSO ) /% ‘.«f‘i‘;{:be.”{ E”O5/’6‘Vl &~ f/Q)( ééo_f
/,S"crre. X (L it Applars thot slag coe~3
K/ 78175 [ et £ of bell 4 band Frapped petfweer Zf}ﬁz
sYcire. X1.3"ax/al boetan M"lnﬁpr edo”
- Corresponding Comment Number(s):
poc Nno. TWR-64216 IVOL

REVISION

SEC | PAGE ~_ 41,



TAcorof corRPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-9
Flexible Bearing Protector Thickness Measurements

Motor No.: 360T028 Side: Left (A) Date: ,2-/4-22
Assessment Engineer(s)/Inspector(s): w AN soX f g ; , /,éqas
Record the Flexible Bearing Protector Gas impingement Area Thickne’ss Measurements (see figure) Below:
Thickness : Thickness Thickness
Degree Measurement Degree Measurement Degree Measurement
Location “A"* (inches) Location “A”* (Inches) Location “A"* {inches)
rd rJ
0 2 120 2% 240 23¢ "
10 LR 130 94" 250 22
¢ ~ L
20 738" 140 235 260 297
» L4
30 235 150 23S 270 23¢”
40 290" 160 738 " 280 2¢¢ "
50 232" 170 2 290 235"
- . ~
60 23/ . 180 7Y0 300 290"
~ ~
70 7¢5 190 235 310 20¢"
80 252" 200 2s0” 320 209"
/ ..
90 29¢’ 210 2427 330 2/5°
100 29" 220 232" 340 73%"
110 753 230 233" 350 222"
“A” * “A” Is the minimum thickness of the bearing protector
In-line with the cowl vent holes. [t corresponds to the
deepest gas impingement location.
Notes / Comments
NNG
\ ‘eliminary PFAR(s)? Yes ¥ __No Preliminary PFAR Number(s):
Clarification Form(s)? Yes ¥ _No

REVISION

Clarification Form Page No.(s):

DOC NO.

TWR-64216  |vou

SEC

I PAGE ~_ 15



T2LloAof CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-10
Throat Diameter Measurements (Data Collection Only)

Motor No.: 360T028 Side: Left (A) Date: /9-/( - ?J

Assessment Engineer(s)/Inspector(s): /M(@ uer ’E[U RiAuc J’Q .

Record the Nozzle Throat Diameter Measurements Below:

Diameter
Degree Measurement
Location (inches)
0 SS. 90"
45 &S, 970"
90 35,965
135 55,958
Notes / Comments
‘Ularification Form(s)? Yes ¥ _No Clarification Form Page No. (s):

oocno.  TWR-64216  |vor

REVISION ____
8EC | PAGE ~_14




TACoAo€ CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-11

Outer Boot Ring Char and Erosion Measurements and Flexible Boot Condition

Motor No.:

380T028

Side:

Left (A)

Date: 5/20/9.3

Assessment Engineer(s)/Inspector(s): = 05//& A

Elexible Boot/Quter Boot Ring Separation Observations: Yes No Comment #
A. Heat Effects in Boot/OBR Separation? l/
Record the Outer Boot Ring Char and Erosion Measurements Below:
Station 20° 180° 270°
Location Erosion Char Erosion Char Erosion Char Erosion Char
8-0 oﬂz /007 ‘ﬂé 0?3 ‘02 '?‘5— ‘&2 ‘55
9.0 04 R Lo BY A4 2 B/
10.0 03,9/ O3 .BO o .78 L BE
11.3 .2/ 23 o4 B/ .02  BE -4
Negative Margin of Safety? ______  Yes __L No Station: Degree: _____
scord the Number of Plies Remaining on the Flexible Boot:
Degree Plies
Location Remaining
0 3.8
80 3./
180 28
270 F0
Negative Margin of Safety? Yes Y No Degree:

Notes / Comments
Special Issue 3.3.9: MO PEBNORWIHL &EeoS/04 HS OBSECVED

_Z_NO

~-eliminary PFAR(s)? _____Yes Preliminary PFAR Number(s):
“Clarification Form(s)? Yes _L No Clarification Form Page No.(s):
N pocno.  TWR-64216 IVOL

ggc ] PAGE ~_14



TAlo/of CORPORATION

SPACE OPERATIONS

f‘"’} POSTFLIGHT OBSERVATION RECORD (PFOR) C-12
3 Nozzle Subassembly Phenolic Bondline Condition
Motor No.:  360T028 Side: Left (A) Date: /-S4 -9

Assessment Engineer(s)/Inspector(s): ,/ /L X ES / MILL 6‘73

Phenolic Subassembly: Aft Exit Cone Assembly

Record Primary Bondline/Phenolic Failure Mode Percentage (After Hydrolase and Wedge Removal):

Degree Location
O -B60

Metal-to-Adhesive

Within Adhesive
Adhaesive-to-GCP

Within GCP | /00 %

GCP-to-CCP
Within CCP

Record Secondary Bondline Failure Mode Percentage (After Removal of Remaining Phenolics):

I—

ﬁ Degree Location
- #5135 |36 -A25 | 22535 |3/ 8- 25
Metal-to-Adhesive 5| 2 4 &
Within Adhesive / 2. / /
Adhesive-to-Ger | 14 | £8 | 95 | 93

!

Phenolic Removal Method: MY <H MHAMMER | w ED € £ FPET T /W/D/Cﬂ’L)

Metal Housing Bondline Surface Observations: Yes No Comment #
A. Soot? ‘/
B. Voids in Adhesive? v /
C. Corrosion? ' ‘ v
D. Foreign Material? . v
E. Voids in Polysulfide (Aft Exit Cone Polysulfide Groove)? - 2-

Notes | Comments (1) SEE PFOR CLAZIFICATI70N Fefl] PACE <-15 74

Tr P CALC 150 DIR MAX . PoLysudimiDE voIDs THRoyCA ocr?  LEMNETT €
CIRCUMFERENCE | tnr B/ LD VOID INWTERMITIEIVTLY ARouND ciRCy MER A &
AT BET 200 MAX ExcepT oye V' SHAPE voip AT 195° exreMPD 1°.400
M AX FPoM AFET— XD oF GFloovE.

“raliminary PFAR(s)? Yes No Preliminary PFAR Number(s):
!

- _
Clarification Form(s)? v Yes No Clarification Form Page No.(s): c-15 A

pocNo. TWR-64216 Ivon_
SEC IPAGE C-15

REVISION ____



P

TA o€ CORPORATION

SPACE OPERATIONS

Nozzle Subassembly Bondline Adhesive Void Clarification Form

230

Motor No.: 360T028

Side: [T Left (A)

[0 might (B)

T

Date:

Assessment Engineer(s)/Inspector(s):

WL KES / MI€R

Nozzle Subassembly: 4 ~7 £X /7T Co/NE A SSEMELY

T3
o

Degree
Location

Kia
[ B>
| RO
179
29

2356

.50

Void Size
Axial Circ.
/.20 00
70 Lo
Bo L 62
BO . 4O
1,70 , 70
7.70 ,.00
92 e,

Record Bondline Adhesive Void Measurements and Locations Below:

Locatlon
Distance From Fwd

é14”

/. L2
/5,10
25.¢0
27, 60
g, 80
23,50

on Bonding Surface

Distance From Aft

Notes / Comments TYP/Cpily VERY FEww SMAU ADHES/IVE voibs (.50 D/A-M/}!)
WERE o0BSERVED ARste VD c /P mEeRENCE!

REVISION

Corresponding Comment Number(s): /

DOC NO.

TWR-64216  |vo

SEC

I PAGE ~_15,




77 Coio€ CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-12

Nozzle Subassembly Phenolic Bondline Condition

Motor No.: 360T028 Side: Left (A)

Date: / Z//_§75 i

Assessment Engineer(s)/Inspector(s):

2 iy

Phenoiic Subassembly: Forward Exit Cone Assembly

Record Primary Bondline/Phenolic Failure Mode Percentage (After Hydrolase and Wedge Removal):

Degree Location

10- 90 |70/80| /80270 >0- 762h
Metal-to-Adhesive | .~ > | /=" | /p | /o
Within Adhesive T T s
Adhesive-to-GCP | —> < | == | === | 7 77
B Within GCP
GCP-to-CCP
- Within CCP

Record Secondary Bondline Failure Mode Percentage

(After Removal of Remaining Phenolics):

Degree Location

Metai-to-Adhesive

Within Adhesive

Adhesive-to-GCP

Phenolic Removal Method:

Moetal n li

A. Soot?

B. Voids in Adhesive?
C. Corrosion?

D. Foreign Material?

n

Yes 510/ Comment #
.ol 7
e _ z
=

Notes / pomments

,J ro:Z25 DocComtnmrsT O  CURZ Ik ctIT s Foty C-/p A
- AL Dt . v - pERVY Cotbesron) O e 7S oA
< Verwy . rp . CDFEIIE Y Y e X
S
| faliminary PFAR(s)? Yes Z No Preliminary PFAR Number(s):
L
— Clarification Form(8)? Y  VYes No Clarification Form Page No.(s): < -0 4

REVISION ____

DOC NO.
8EC

TWR-64216  |vor
] PAGE ~_;¢




T7colof CORPORATION

SPACE OPERATIONS

3 Nozzle Subassem‘bly Bondline Adhesive Void Clarification Form
‘ .

Motor No.: 360T028 Side: Zj.eft (A) [ Right (8) | Date: /2//5’ / 2

Assessment Engineer(s)/Inspector(s): !j— W AL /9’ % L//' fe 4

Nozzle Subassembly: f'/ﬂﬂl-%/t/? EX ConJE

Record Bondline Adhesive Void Measurements and Locations Below:
Degree Void Size Location on Bonding Surface
Location Axial Cire. Distance From Fwd Distance From Aft
/2 ° 8" 27
<9’ .7 i 2.7 "
= =2 /‘ (3 v . < /2. G
e ; S0 . / S 2"
7¢ v L& 2.5
Za A" , S 7"

re

Notes / Commaents

REVISION ____

Corresponding Comment Number(s): /

poc no.  TWR-64216 | VoL
SEC I PAGE ~_1c.




TAcoo€ CORPORATION

SPACE OPERATIONS

- POSTFLIGHT OBSERVATION RECORD (PFOR) C-12
' Nozzle Subassembly Phenolic Bondline Condition .,
Motor No.: 360T028 Side: Left (A) Date: / Z/ /6 / o2
Assessment Engineer(s)/Inspector(s): __f /\)4/, A/ZZ /-9 4/:( e
4

Phenolic Subassembly: Throat Assembly

Record Primary Bondline/Phenclic Failure Mode Percentage (After Hydrolase and Wedge Removal):

Degree Location
O- 45 | 4555 90135 |125-180 |180-220] 225 20| 270 -7, 395260

Metal-to-Adhesive | /,p | /20 | VST |95 | r00 | o | 9 7 /oo
Within Adhesive
Adhesive-to-GCP S | £ g

Within GCP

GCP-to-CCP
Within CCP

Record Secondary Bondline Failure Mode Percentage (After Removal of Remaining Phenolics):

[ Degree Location

=$0=- . ‘\.
Maetal-to-Adhesive ~
Within Adhesive -
Adhesive-to-GCP 1
Phenolic Removal Method: \ .
Metal Housing Bondline Surface Observations: Yes No Comment #
A. Soot? ~
B. Voids in Adhesive? I 2
C. Corrosion? b {
D. Foreign Material? )
Notes / Comments 5 . _
IS METstionr - 7D, L EGSS ECoRPIS a0/ 560 o EX CEA @
Ao psive - D-  ger s fPe s, E Kol v € COCATT D
T
\ -
Z) sce e .74
51 ' reliminary PFAR(s)? Yes / No Preliminary PFAR Number(s):
Maarification Form(s)? )/Yes No Clarification Form Page No. (s): <~/ 74

pocno.  TWR-64216  |voL

REVISION _____
SEC l PAGE ~_17

ro.



TAcoof CORPORATION

SPACE OPERATIONS

,«"_\' .
A Nozzle Subassembly Bondline Adhesive Void Clarification Form
( ;
/
Motor No.: 360T028 Side: M Left (A) O Right (B) Date: /Z / /{ / ?Z,
Assessment Engineer(s)/Inspector(s): _J M L T /.7 % e /{ > .
Nozzle Subassembly: T LNC s ASCEMTLY
Record Bondline Adhesive Void Measurements and Locations Below:
Degree Void Size Location on Bonding Surface
Location Axial Circ. Distance From Fwd Distance From Aft
o) e : L4 P 44
225 .20 /.90 . /o
- o v 17 ’”
»? ":—_,:’/ /v / 0 . Z/ P / V
Notes / Comments
\_/‘ . Corresponding Comment Number(s): £
pocno.  TWR-64216 lvou.
REVISION ____ SEC

IPAGE C-17a



T2 oMof cORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-12
Nozzle Subassembly Phenolic Bondline Condition

Motor No.: 360T028

Side: Left (A) Date: /- )& -93

Assessment Engineer(s)/Inspector(s): J/ (L K £ S / D/ 577Z -

Phenolic Subassembly: Aft inlet/Forward Nose Rings

Metal-to-Adhesive

Within Adhesive
Adhesive-to-GCP

Within GCP

GCP-to-CCP
Within CCP

NA—

Within Adhesive
Adhesive-to-GCP

Record Primary Bondline/Phenolic Failure Mode Percentage (After Hydrolase and Wedge Removal):

Degree Location

45-135|)75-225|22%-3/5|3/5-45
(0o | 95 | 120 | sp0
7

Record Secondary Bondline Fallure Mode Percentage (After Removal of Remaining Phenolics):

Degree Location

Phenolic Removal Method: AMMER € L/ EDGE

Metal Housing Bondiine Surface Observations: Yes No Comment #
A. Soot? s ’ v
B. Voids in Adhesive? V- /
'C. Corrosion? v 2-
D. Foreign Materiai? v c]

FoRM FPRCE c-/BA Fok siz &
WRITTTN oN THIS cOoND/IT?0A/.

>

seliminary PFAR(s)?  Yes

Notes / Comments (D SEE FroR CLAR IFICATION FoRM FRGE C-/8R ENoTE /
@ TrPICA-C MEDICM TO HePVE CoRLOS/IoN OVER 98 %% OF BoNDLINE ALEH.

@ P BRONISH cl EXR  THCKEY RALEIGCN MPrER/ AL whS 2BSERXLED A AN
ADHESIVE volD oN THE Fwbd MNosE RINGE /NITERPEFACE . sE€E PRL CLARIFKATION
ELochTIoN 0F VOID. A FRELUMINARY FPFAR wAhS

No Preliminary PFAR Number(s): 53C—/ /

Clarification Form(s)? __*__ Yes

REVISION _____

No Clarification Form Page No.(s): c-~/84

bocno.  TWR-64216  |vou
SEC IPAGE C-18




s

\

TAcoo€ CORPORATION

SPACE OPERATIONS

v

-

Nozzle Subassembly Bondline Adhesive Void Clarification Form

Motor No.: 3607028 Side: B/Left {A)

O Right (B)

Date:

/—/1F~9 3

Assessment Engineer(s)/Inspector(s): | /s Y& < / DI EAL

Nozzle Subassembly: ANO SE /NLET ‘% A7 N ET RN~ S

Record Bondline Adhesive Void Measurements and Locations Below:

Degree Void Size

Location Axial Cire. Distance From Fwd
27/° O .30 1,52
252° .38 2.0 40
244-° .25 .25

Location on Bonding Surface
Distance From Aft

/. Bo (5eepre 2)

ANALT SIS,

Notes / Comments (7)) TYP/CHL SMALL APHESIVE voIps, 0.30 /N DIA mAXIMU M,
b ERE DOBSERPVED THROUCHIUT BoNDLINT .

(2) FokL1C N MATERIAC FILLED THE ADHESIVE yvoID AT 244° THE METAL
MHOUSING AT THIS LOCAHTION SHol/ED NO csffoS/on .
TAKEN FROM PHENOLICS AND METAL swulRFAcEs AND SENT ro LAB rRPA

SAMPILES weER &

2

REVISION _____

. Corresponding Comment Number(s):

DOC NO.

/

TWR-64216 l voL

SEC

IPAGE C-18a



77ecoreof CORPORATION

SPACE OPERATIONS

——

weed?

POSTFLIGHT OBSERVATION RECORD (PFOR) C-12
-~ Nozzle Subassembly Phenolic Bondline Condition

— | Motor No.: 360T028 Side: Left (A) Date: /- /8- ) 3

Assessment Engineer(s)/inspector(s): i/ /L K £ S / D/)EAC

Phenolic Subassembly: Nose Cap

Record Primary Bondline/Phenolic Fallure Mode Percentage (After Hydrolase and Wedge Removal):

- Degree Location
O-360

Maetal-to-Adhesive

Within Adhesive
Adhesive-to-GCP
Within GCP | 5~

GCP-to-CCP | 95~
- Within CCP

Record Secondary Bondline Failure Mode Percentage (After Removal of Remaining Phenolics):

3
-

‘ A Degree Location
e 0-45 |45-900 |90-/35 | 135-180 [180-225 [225200 2.3/ 5 |o5-3¢o
Metal-to-Adhesive | 34 /5 | 29 5 29 (B 6O /6

- Within Adhesive / { / /

e

Adhesive-to-GCP | 65~ | B5 |70 |&5 |70 | |39 | B4

Phenolic Removal Method: /ZAMMER W EDGE FI PEEL

H in il : Yes No Comment #
A. Soot? ' P /
B. Voids in Adhesive? o /
- C. Corrosion? ' v .~ 3
D. Foreign Material? v

Notes /| Comments (/) S€E FPFOL CLARIFICA TION FoRNM PAEE <-194 & nore 4,

@ Special Issues 3.3.5 and 3.3.6: SEL CLAR/FICATION FoRM pPAELE <-)94 NOTE 2.

- @ TYPIEAC LIGNT=TD-MED/UM CoRROSISCN ON FoRwARD /.0 /N MAXK/M4M
INTER MUTTENTLY AROUND 75 % CrRCuM. AND AFT7T 3,25 /N MA Facl

Cc/RCUM,
"' eliminary PFAR(s)? Yes l/Nc:p Preliminary PFAR Number(s):
.
Clarification Form(s)? ]/Yes . No Clarification Form Page No.(s): c—)7 A
pocno.  TWR-64216 Ivou_
REVISION

- sec |PA%E c-19



T7cofo€ CORPORATION

SPACE OPERATIONS

e
\ ‘ Nozzle Subassembly Bondline Adhesive Void Clarification Form

.

Motor No.: 360T028 Side: [ Left (A) LI Right (8) | Date: /—/8-773
Assessment Engineer(s)/Inspector(s): |/ /L K.ES / D/ ETHC

Nozzle Subassembly: A/0S £ A

Record Bondline Adhesive Void Measurements and Locations Below:

Degree Void Size Location on Bonding Surface

Location Axial Circ. Dlsﬁnco zrsn; -FX;‘- - Distance From Aft
220 32 22 /, 4.0

3 40 35 215 |3.89

METFT B Pl

7" 0'0 ,32 .35_ 5105_
* &l ° 28 8 /. 1O
( *295° 35 , 200 ). 20

- g

X NosE CAP-TDO— Fuwb NOSE RING JNTERFACE.
Notes / Comments @ TPl <AL s AL ADHESIVE velbs, o.30 N 24, /V/A'X/
WERE OBSERVED THROUELHT BeNDAINE .

@ADHE;/V&' voIps o BSERVED #7~ 0F g/"f 295° ARE NEWR LDA's
/N DR-407528 AT ©0° B/° AND 3005, THE s1z&5 PO NOT™ coRRETATE VERY
W ELL BuT VoIDS wWERE AT cHAR LINE AND MKEy HAVE EXTENDED

FoRUAR D Bu7 EVIDENCE WHAS BaRNED OFF,
THE LD N DR—F/IO530 whS N THE cHAR ﬁéﬂaswzt/ AR EAR THEREFCRE

EVIDENEE w AS BuPNED oOFF.

T

L )
V o Corresponding Comment Number(s): / §f Z-

pocNo. TWR-64216 IVOL
REVISION — SEC l PAGE ~_19a




TALoAo€ CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-12
Nozzle Subassembly Phenolic Bondline Condition

Motor No.: 360T028 Side: Left (A) Date: |Q_~ |'X ,?;z_

p—

Assessment Engineer(s)/Inspector(s): M ( ! qr_?cf __,_\--—-»L PN
¥ ] )
Phenolic Subassembly: Cowl Assembly

Record Primary Bondline/Phenolic Failure Mode Percentage (After Hydrolase and Wedge Removal):

Degree Location

RS HSHE- |33 |I3S-225|505 s
Metal-to-Adhesive | /n» | 150 JD /DO

Within Adhesive

Adhesive-to-SCP

Within SCP

SCP-to-CCP
Within CCP

Record Secondary Bondline Failure Mode Percentage (After Removal of Remaining Phenolics):

/{// 7(/ Degree Location

Maetal-to-Adhesive

Within Adhesive

Adhesive-to-SCP

Phenolic Ramoval Method:

Metal Housing Bondline Surfage Observations: Yes No Comment #
A. Soot? v
B. Voids in Adhesive? N /
C. Corrosion? ) v~ %
D. Foreign Material? Wz

Notes / Comments

/)Special Issue 3.3.8: < 0C5LDI§ were (m} '\C[ péFérer\Ca PaSLC'QOA ﬁr‘ le‘i

/b(.,&’r lowns , ) 1{)
’ 0 Svrfac g
2—3 /WZC//\/M - %a—%m \/7 CorvroS 121 M/W;/
-eliminary PFAR(s)? ____ Yes ‘/No Preliminary PFAR Number(s):
Clarification Form(s)? _-/Yes —No Clarification Form Page No. (s): C"Z@ﬁ

pocno. TWR-64216  |vou

REVISION SEC ] PAGE C-20




TAioof CORPORATION

SPACE OPERATIONS

M\ Nozzle Subassembly Bondline Adhesive Void Clarification Form

Motor No.: 360T028 side: [X] Leit (o) [ Right (8) | Date: |- \?—0\9_

Assessment Engineer(s)/Inspector(s): M ‘ C\ a‘..L "‘I—‘ oy m%Jt'Ow\

Nozzle Subassembly: QQ ) \

Record Bondline Adhesive Void Measurements and Locations Below:

Degree Void Size Location on Bonding Surface
Location Axial Cire. Distance From Fwd Distance From Aft
* Loveard cew 0
" 240 I P— 355 H.3)
i

*&_LIX_ 0.9¢ 3.\ D
20 0.2 QYS O

y/jte(s/;cfdmn;?;ﬁ(\ LD Heot were dc%gu[ei E\( X- m7/

J Lo , Corresponding Comment Number(s):

pocno. TWR-64216 lVOL
REVISION —— SEC l PAGE ~_ 504




R R AR AN 2 L RS e R kIR S s b A T AR i gl 2 PRENE AR TR B8 W fol b B . PLA S

e T H I G TRl P it e, F e VeVl s Nt T gD it U P ¢ P

T2 LoMo€ CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-12
Nozzle Subassembly Phenolic Bondline Condition

a—

Motor No.: 360T028 Side: Left (A) Date: {2 - 17 -93,

Assessment Engineer(s)/Inspector(s): M' C./a (L : P&M&n 1. FT‘QS“'OV\

Phenolic Subassembly: Fixed Housing Assembly

Record Primary Bondline/Phenoclic Failure Mode Percentage (After Hydrolase and Wedge Removal):
Degree Location

2 \sHS NS - 125185 - 23529534 {Z(é—/
Metal-to-Adhesive | )~ s l} 177 39
Within Adhesive
Adhesive-to-GCP | /p 775 1% | 30 YO
Within GCP | e | »< A | %0 2
GCP-to-CCP
Within CCP

Madol ~to- edledoe  sepacatton exceeds 159/

A ?rc\\m ao— PFAR wWeS wr\‘\\gw\,
Record Secondary Bondline Failure Mode Percéntage (After Removal of Remaining Phenolics):

Degree Location

MS-4S KHS-13< 113 - 2351 23S-AUS
Maetal-to-Adhesive | S § 3

Within Adhesive
Adhesive-t0-GCP | /0O() ‘) 'g /100 ?S ? 7

Phenolic Removal Method:

tal Housin ndli : ' Yes No Comment #
A. Soot? ' v
B. Voids in Adhesive? v /
C. Corrosion? “ '
D. Foreign Material? 7~

Notes I Comments

< Joconmeted on C-21A

2) A d&v’/ // he WwWes s:"q_;m&d O ter ILL&_ /\OUS/'V\S/, &_&f&/‘«c‘— my’c';/B
and -2\

3) L-l \NA\QL\}\U»\S et (‘o\,w& b UH\'G-SCW\CQSAA-A Mfe'pow&d dd"'"WQo (QONC(///LQ,
sse Raleronct
L xl:mﬁaary PngAR(s)? l/ Yes erer No a.Ltbl’reliminary PFAR Number(s): i;g._&__

Clarification Form(s)? _\/  Yes No Clarification Form Page No.(s) Q_Mﬁ‘ﬁ&

oocno. TWR-64216  |voL
SEC IPAGE Cc-21

REVISION _____



T7ioof CORPORATION

SPACE OPERATIONS

(’f Nozzle Subassembly Bondline Adhesive Void Clarification Form

Motor No.: 360T028 side: [71eft (o) [J Right (B) | Date: 1?_/ 17 /qz_,

Assessment Engineer(s)/Inspector(s): J-' M /P A SANAN M*ﬁk Cj )HZ:IC 1-;72E’ mq N

Nozzle Subassembly: F'ﬁ&? n Housins

Record Bondline Adhesive Void Measureaments and Locations Below:

Degree Void Size Location on Bonding Surface

Location Axial Cire. Distance From Fwd Distance From Aft
°

3% .575 .30 — - 70

110° .95 , 30 —_— [, 80

128° 65 S (0.8 _

) 3)-Q° }.]S “2; b.s -

142~ . E5 .30 - 2.2

170° o 15 20 — - S. 5
229 .?5 . 35 _ [.7

282 .75 ) — 2.Z

H S N PR s — .2

Notes / Comments

Iumgm{ﬁfﬁ/r Smnll Voips v 30ewe 3 D il o

j ,
- T Corresponding Comment Number(s): /

poono.  TWR-64216  |vou
SEC l PAGE ~ 514,

REVISION



- 7Aool CORPORATION

SPACE OPERATIONS

— -
&
b - o General Hardware Clarification Form -
| Motor No.:  380TO28 side:. K Left (o) [ Right (a) Date: (X —({7-4>

Assessment Engineer(s)/Inspector(s): M, C/\o.r(( j‘

Description: F Y% g-d_ 1..\

Sketch Observations Below (include lo
- P

ions and sizes of sketched features):

J-Dar-k. lime %-h;meclak, houst e

') M
"
134
d IS
1
10 1 -
9 P >
o t 1 "“ vl N ‘ A| ’}
77 ‘ T
6-. ) ! 7 ‘
7 Ad les]ve :
— 2
& 14
= v \ v ] || 1 T X v A\ \J \f
-1 9o 2 g ) o SO 4o 30 pela) /D 1o]

FWd

AET

- . Corresponding Comment Number(s):

— REVISION Doc No.

TWR-64216  |voL

SEC

| PAGE ~ 11},




TAcorkof CORPORATION

SPACE OPERATIONS

* '/!.. B General Hardware Clarification Form
Motor No.: 360T028 side: . (%] Left () L1 Right (8) | Daste: |D~—)7) -G 22— :
Assessment Engineer(s)/Inspector(s): M C\ CL&(Ig_ ,E \ ﬁmﬂ@i@’_\__
Description: =\ Bo M&R

Sketch Observations Below (include locations and sizes of ske d features):
. L :Da.r k e a.w»e,é. ONn DUSW\s/

< 4 e /

7 - -y

& - // -,
f s / ' '(/’,//

4 4 N4

3 .

2 i .

/] - ! Kz

Corresponding Corﬁmont Number(s):

poc no. TWR-64216 IVOL

REVISION
SEC PAGE
|PA%E C-21c




T7coof CORPORATION

SPACE OPERATIONS

General Hardware Clarification Form

Motor No.: 3607028

Side: [R Left (a)

O Right (8) | Date: |1 —|-G7-

Assessment Engineer(s)/Inspector(s): M\ 6.

Description: || ro sonic “Toud :‘os.."' ‘DS

Clo.vL ) 3. ?o»ssrvuv\ \ P. M'\\\Qf'
VS, Bon—d//'*’le Cor\,a//#fd"r\ .

Sketch Observations Below (include locations and sizes of sketched features):

Ul resenic quim\'?ms

Bordline. Condiisn

2 N -8%

D 100" - IS

@ 1=0"

L

D 75°-9s°

S.S“—-&,_Q.S" a,ff of Fud eth{.

4. - 15 S aft o Fisd end-

s.s5-6.25" 254 of Lfud end

o' et o5 fud end

.S "axiel x LOCec.

ZU\J&Q V\—&, acea. -CovaA UJJ“H'- (/¥ 8 Mht‘v[ W'.d‘f‘(,\a(

1" Acea dlined b7 2 decd line stajed v
+le housh\%.

> No uw(.'wv»é, Couw&_

® Area lost dur.‘v\é weder Hag—b?

S

® An odhesive Joid wes fovnd
0,5 &C‘( o(‘H.uz_, 'Cu..:cL QV\cLo«'( /300
Thos—veid weasvred /95 axel X

065" Cire,

REVISION

Corresponding Comment Numbaer(s):

™
C-21d

TWR-64216

l PAGE

DOC NO.
SEC




TAcoro€ CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-13

Cowi Ring Phenolic (CCP) Section Condition

Motor No.: 3607028 Side: Left (A) Date: 5//5/ 73
Assessment Engineer(s)/Inspector(s): M i
Cowl Phenolic Section Observations: > Yes No Comment #
A. Cross-ply cracking in virgin material? /
B. Ply lifting? v
Record the Cowl Char and Erosion Measurements Below:
Station 0° 90° 180° 270°
Location Erosion Char Erosion Char Erosion Char Erosion Char
03 230 .25 27 o2 eF0 SO e ZB B2
1.0 3% o3 27 s&& +35 5/ 2/ B85
2.0 O -Z A .35 .59 33 .o
3.0 A3 S3 3/ ) 32 5 35 25
4.0 A4 .55 37 23 S22 g 35 2l
5.0 T <7 &7 30 8 33 .¢¢
6.0 30 LB = «0 o . 25 . Bo
( 6.8 NA - KA NA WA A4 NA Wz
Negative Margin of Safety? Yes Y No Station: Degree:

Notes / Comments

_/ o

Preliminary PFAR(s)? Yes

Preliminary PFAR Number(s):

3/ No

{_ Clarification Form(s)? Yes

REVISION _____

Clarification Form Page No.(s):

DOC NO.

TWR-64216  |voL

SEC

| PAGE ~_»55



TAEoAOE CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-14
Forward Exit Cone Phenolic (CCP) Section Condition

Motor No.: 360T028 Side: Left (A) Date: S/8/93
Assessment Engineer(s)/inspector(s): 26?// /e A
Forward Exit Cone Phenolic Section Observations: Yes No Comment #
A. Cross-ply cracking in virgin material? o
B. Ply lifting? _ ¥
Record the Forward Exit Cone Char and Erosion Measurements Below:
Station 0° 90° 180° 270°
Location Erosion Char Erosion Char Erosion Char Erosion
1.0 e 37 B0 34 .77 35 A .34 Lo
4.0 38 _ A 34 _75 23 76 34 =0
4.6 36 27 34 76 35 .73 34 B0
8.0
12.0
16.0
20.0
24.0
28.0
32.0
32.9
34.0
Negative Margin of Safety? Yes Y/ No Station: Degree:

Notes /| Comments

Preliminary PFAR(s)? Yes

_LNO

Preliminary PFAR Number(s):

—arification Form(s)? Yes

REVISION ____

_LNO

Clarification Form Page No.(s):

DOC NO. TWR-64216 IVOL

SEC l PAGE ~_o3



TAcloo€ CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-15
Fixed Housing Phenolic (CCP) Section Condition

Motor No.: 360T028 Side: Left (A) Date: S//8 /93
Assessment Engineer(s)/Inspector(s): £ @azc é
Eixed Housing Phenolic Section Observations: Yes No Comment #
A. Cross-ply cracking in virgin material? v
B. Ply lifting? N

Record the Fixed Housing Char and Erosion Measurements Below:

Station 0° 20° 180° 270°
Location Erosion Char Erosion Char Erosion Char Erosion Char
0.0 IOF  L/3 (Db _LpO o ql8 04 [L2R
1.0 L2 Loé 97 P4 95 05 10/
2.0 23 .93 /v Y L2 .9/ Ll L0/
3.0 02 .94 O .87 103 B9 03 100
4.0 0 4 _(& 2 ) 70 _0 g?/ __Zi' _:ﬂ_
5.0 23 87 o .93 O B9 L2 .93
6.0 /2 57 o _ 85 QO 8BS 2 _ .70
7.0 Qo .B83 &) A28 0 _ .Bo o BB
8.0 2 2/ Qo .77 o 5 o . 73
9.0 0 /4 N A O L z8 o o4
10.75 g -4 .7/ 7 | 4{4 A4 /- e
Negative Margin of Safety? Yes Y No Station: ______ Degree:
Notes / Comments
Preliminary PFAR(s)? ______ Yes _é No Preliminary PFAR Number(s):
\ warification Form(s)? Yes __ZNO Clarification Form Page No.(s):

pocNno. TWR-64216 l voL
SEC I PAGE ~ 54

REVISION _____



T2coof CORPORATION

- SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-16
Throat inlet Assembly Phenolic (CCP) Section Condition

Motor No.: 360T028 Side: Left (A) Date: 5 //9'/}_‘3
Assessment Engineer(s)/Inspector(s): Z. QJ e 4
Throat Inlet Assembly Phenolic Section Obsgervations: Yes No Comment #
A. Cross-ply cracking in virgin material? v
B. Ply lifting? '

Record the Throat inlet Ring and Throat Ring Char and Erosion Measurements Below:

- Station 0° 90° 180° 270°
Location Erosion Char Erosion Char Erosion Char Erosion Char
- 1.0 LO4 .54 Lol 47 402 L7 05 L7
2.0 (/5 53 L0352 LO5 LB L5 LT
B 4.0 L .50 L0 54 44l Lé L2 &2
6.0 L1755/ L1355 (12 .52 Ll W55
_ 8.0 L2! 50 2l 48 L17 L L0 58
10.0 L2Z A/ L/B L7 L17  ALO -2

( 12.0 419 37 Ll2 L 117 3L Lt] T

14.0 Lle A7 L1342 4 .37 (/3 47
16.0 (OB 855 L7 2 LOF 44 Lo8 . IZ
- 18.0 L7 55 73 .52 22 .57 23 .5/
20.0 7- Y T3 .55 L8 o SBS 5L
- 22.0 oS 22 B L2 AL .27 53 .5z

23.0 39 &2 L0 2/ 3% O3 JI7 2z

Negative Margin of Safety? Yes i No Station: Degree:

Notés | Comments

N

—| Preliminary PFAR(s)? ___ Yes Preliminary PFAR Number(s):
—arification Form(s)? Yes / No Clarification Form Page No.(s):
pocNo. TWR-64216 Ivon.
REVISION

_ SEC I PAGE ~ 45



T4 Loko€ CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-17
Nose Cap Phenolic (CCP) Section Condition

Motor No.: 360T028 Side: Left (A) Date: 5 /7o /fj
Assessment Engineer(s)/Inspector(s): £ @” IC. é
Nose Cap Phenolic Section Observations: Yes No Comment #
A. Cross-ply cracking in virgin material? J/
B. Ply lifting? P

Record the Nose Cap Char and Erosion Measurements Below:

Station 0° 80° 180° 270°

Location Erosion Char Erosion Char Erosion Char Erosion Char
1.5 MA_ M4 29 o2 3/ @2 3] .80
4.0 A .58 3l B2 3L .55 4l .55
6.0 047 -54 g0 =4 " Z . 53 045 céé
8.0 52 .49 Al <S4 L7 LB 4B .50
10.0 257 52 HE _Bs& B A7 oS4 B
12.0 59 .52 54 S0 B8 43 59 o
14.0 2/ 47 .59 H7 L2 L .57 .52
16.0 P9 LBl B Y 39 A 2
18.0 0 e B oL TB A2 BS Lo
20.0 L1250 G742 G A/ 7
22.0 VA4 8 Ld9 &/ 239 &9 455 &/
24.0 (97 .88 173 o7 (3 <2l L7572/
26.0 VA LS. 4 1221 22 20 73 (23 L

Negative Margin of Safety? Yes Y No Station: Degree:

Notes / Comments

Preliminary PFAR(s)? Yes Y- No Preliminary PFAR Number(s):

_.arification Form(s)? Yes Y _No Clarification Form Page No.(s):

DOC NO. TWR-64216 IVOL
SEC l PAGE ~_o¢

REVISION



T7co/o0€ CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-18
Forward Nose Ring and Aft Inlet Ring Phenolic (CCP) Section Condition

REVISION _____

Motor No.: 3607028 Side: Left (A) Date: 5/20/53
Assessment Engineer(s)/Inspector(s): = fd /o 4
Forward Noge and Aft Inlet Ring Phenoli : Yes No Comment #
A. Cross-ply cracking in virgin material? /
B. Ply lifting? 4
Record the Forward Nose Ring (-503) Char and Erosion Measurements Below:
Station 0° 20° 180° 270°
Location Erosion Char Erosion Char Erosion Char Erosion Char
28.0 127 &9 Lt/ &3 127 &9 112 Hl
30.0 07? 67/ '?/ .7/ t?ﬂ .éi ‘Ez Oéi
32.0 .9/ cé4 o?/ 055 ‘E 3 o 3 Py 2 5 .45
Negative Margin of Safety? Yes No Station: Degree:
Record the Aft Inlet Ring Char (-504) and Erosion Measurements Below:
Station 0° 20° 180° 270°
Location Erosion Char Erosion Char Erosion Char Erosion Char
34.0 B .55 o7 L GO B4 .55 B8 So
36.0 92/ O BT 3 Bl S8 272 O
38.0 403 Si 7 59 23 58 492 5
39.0 LO5 B2 L2 &/ 7 &/ LB 25
Negative Margin of Safety? Yes |[ No Station: Degree:
Notes / Comments
Preliminary PFAR(s)? Yes _4 No Preliminary PFAR Number(s):
—.arification Form(s)? Yes _b/_ No Clarification Form Page No.(s):
pocNo. TWR-64216 IVOL

SEC I PAGE ~_ s~




TALoof CORPORATION . TWR-50051

Revision A
SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-1
Nozzle Assembly Quick-look Condition

otor Wow 200) 058 Sde O Lot (4 Rignt ®) | pate: [ |-G

Assessment Engineer(s)/Inspector(s): M EFC' 1 |Z ';

Nozzle Assembly Quick-look Qbservations: Yes No Comment #
A. Metal Damage Due to Transportation or Handling? L, \/
B. Phenolic Damage Due to Transportation or Handling? \/ _
C. Foreign Material? \/ i

Notes /| Commaents

/) \/ém/ M ine d&.vwaéﬁ, 40 S’L/Ml\ Pchﬁm of e C M/'.&_
e, remaing O— C’»f'(’ Qwé—. MO begm,\ O«.WL
o rRCSs Vie-dow claims rubloed ‘\KWU%L\ wvg(:w&

1
L

Preliminary PFAR(s)? Yes __LL No Preliminary PFAR Number(s):
rrification Form(s)? Yes _L No Clarification Fo}m Page No.(s):
pocno.  TWR-64216 IVOL

REVISION

see | PASE c-28



TACOAOE CORPORATION

SPACE OPERATIONS

DY POSTFLIGHT OBSERVATION RECORD (PFOR) C-2
Internal Nozzle Joint Condition .
Motor No.: 360T028 Side: Right (B) pat: /27 /S 2

Assessment Engineer(s)/Inspector(s): /(é/44/([/ /;/1/”_ cgx

Joint: Nose Inlet-to-Flex Bearing-to-Cowl (Joint #2)

Internal Nozzi i rvations: Yes :JO/ Comment #
A. Gas Penetration in the RTV (Terminated, Through)? -
B. RTV Not Below Char Line? )
C. RTV To the Primary O-ring? /
D. RTV Past the Primary O-ring? d
E. Uncured RTV? )/
F. Voids Within RTV? v
G. Foreign Material? )/
H. Heat Affected or Eroded Virgin CCP, GCP/SCP, or adhesive? /
I. Damaged Phenolics? [
J. Bondline Edge Separations? Use Clarification Form. /‘/,
K. Phenolics Axially Displaced From Housing? f
L. Heat Affected Metal? rd
M. Unbonded or Blistered Paint? - 2-
™. N. Corrosion? x /
O. Excessive Grease in Threaded Bolt Holes? X
P. Bolt Hole Damage (Through, Threaded/Helical Coil Insert)? /
Q. Bent or Broken Bolts? X 7
R. Metal Damage (Joints or Housings)?
Notes / Comments ) c
/j oo s on) PRESEm / VorEL 2o HCE £o
Z) S TECH T TEA Lol BLER Pomr oAl FLEX  RBExprdg
Fol hipie p £ri £ 101G O, D sr VAZiens K
e = d PO e Lt _ Ce Com ki@ v, Mon s MeMET e
Ano Samaccer T8 S FOESEV ON  Fodiawp At R L

Bobbles presevy ot SO-12-95° A P’@-/"“*"V\“Y? FFRIC

WG W e

N sliminary PFAR(s)? _L Yes No Preliminary PFAR Number(s): 5 gc—" O%

e
Clarification Form(s)? Yes v No Clarification Form Page No. (s):

poc No. TWR-64216 lvon.
SEC | PAGE ~_»g

REVISION




TALoo€f CORPORATION

SPACE OPERATIONS

™ POSTFLIGHT OBSERVATION RECORD (PFOR) C-3
. Nose inlet-to-Flex Bearing-to-Cowl Joint (Joint #2) Condition Drawing Worksheet
Motor No.: 360T028 Side: Right (B) Date: /é //5"/ iy
Assessment Engineer(s)/inspector(s): {' M(_ Vi a // /a//‘ LEE M ‘ Cr/av /,/
/
Sketch Observations Below (include locations and sizes of sketched features): .
- -]
Licter mitrent & bb/ed,,-:m'v/' at SR
o. /10" Max.d:'muir Botl. Top coat and
Primer bubbled . Nocorresliow ow socface
below bubbles oc el ol Wesy affects
A Lear Qotd was Gond T labubbles, Rsampla
tas Taken witHia $\(r}w?— .
ANominki L
ME2”
@
: Nose I 7 led
Iniet //: grot
Housing ~of )
A ("410 .5 o
- — ©
/ WA 50707
7 4 18
Shown -‘ |
ot
; Cowl
Phenolic I ) s 2707 2 Housing
Nose
Inlet 3
Assembly
Silica Cloth
Carbon Cloth Phenolic
Phenolic
[~ —
Carbon Cloth \\
Phenolic
') INTERAITE S LIGAr - Cowl Assembly
T - mbb CoA LN
LICH”
it Ao N A B
-" - - K e A ' “
c)e Lo :Jr _ G- /,5,,5 7 * TYRrHL M
PPVRAr It At e : ‘ FO - ) :
e ( OF  BrY § FDyESvE
POV TPV IR TN Lighe - TO - MEDINA Zgo” e
Coqtriin  36O° " ey  Seorwf - 2/0°
. Lrg#r rD - MEDIa Soo= s
200 YS°
OF rG L
;/‘ - / W
' ,.a‘rification Form(s)? Yes \/ No Clarification Form Page No.(s): L”Y
pocno.  TWR-64216 IVOL
REVISION

SEC | PAGE ~_3(



T2 oof cORPORATION

SPACE OPERATIONS

'\\‘ POSTFLIGHT OBSERVATION RECORD (PFOR) C-2
‘ ' Internal Nozzle Joint Condition
Motor No.: 3607028 Side: Right (B) pate: [ —\(p L] 2

Assessment Engineer(s)/Inspector(s): f\/\\_e \ Cl&, L . ‘7. {\/\‘\\\V

Joint: Nose Inlet-to-Throat (Joint #3)

Internal | ns: Yes Comment #

. Gas Penetration in the RTV (Terminated, Through)?

RTV Not Below Char Line?

. RTV To the Primary O-ring?

. RTV Past the Primary O-ring?

Uncured RTV?

Voids Within RTV?

. Grease Inhibiting RTV Backfill?

. Foreign Material?

Heat Affected or Eroded Virgin CCP, GCP/SCP, or adhesive?

Damaged Phenolics?

. Bondiine Edge Separations? Use Clarification Form. v

Phenolics Axially Displaced From Housing?

. Heat Affected Metal?

. Unbonded or Blistered Paint?

NN
AP

. Corrosion?

Alignment Pin Damage?

. Excessive Grease in Threaded Bolt Holes?

. Bolt Hole Damage (Through, Threaded/Helical Coil Insert)?

. Bent or Broken Bolts? '

NANNAVEENN \\\\:a\kg\s

HOMIOVOZIrXC"IOIAIMUOwDD>

. Metal Damage (Joints or Housings)?

Notes / Commers

) Sepo ros 'p s documented S A - 2\A

\ o ay e,a, on O.D, SofCo.c;_, of ‘HM’“OGA' GR&W?—--
>) E”‘ﬁ%ﬁcﬁé; ?.\e;:e“mmw( PFAR. pos writren |

g> Corrosie O(DSQ\*VZ’—CJ, . Réere,% 19@3& C/’E:Z. '

'."aliminary PFAR(s)? l/Yes No Preliminary PFAR Number(s): SBC’ :g-

"a/larificétion Form(s)? i Yes No Clarification Form Page No.(s):C'?’/ /~J

DOC NO. TWR-64216 IVOL

REVISION c 8 SEC l PAGE ~_3;




TAloKof CORPORATION

SPACE OPERATIONS

L Nozzle Interface Separation Clarification Form

Motor No.: 360T028 Side: [ Left (A) [X Right (8) | pate: | D-—\(n-0 >—
Assessment Engineer(s)/Inspector(s): M.E ' ( " a(L
Part: [0 Forward Exit Cone (Forward End) [] Nose Cap (Aft End)

O Throat Ring (Aft End) [0 cowl (Forward End)*

E Throat Inlet Ring (Forward End) O Inner Boot Ring (Forward End)

[ Aft iniet Ring (Aft End)

Interface Separation Types:

A. Metal-to-Adheasive D. Within GCP *G. Adhesive-to-SCP
B. Within Adhesive ' E. GCP-to-CCP *H. Within SCP
C. Adhesive-to-GCP F. Within CCP *|. SCP-to-CCP

D - &D ﬂ OJ O

|

1111

|

- Corresponding Comment Number(s):

pocno. TWR-64216 IVOL
SEC IPAGE C-31a

REVISION ____

-— - - o ———— g I 2 e

i
1
i
i



T7co/of CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) G-4
Nose Inlet-to-Throat Joint (Joint #3) Condition Drawing Worksheet

M

otor No.: 360T028 Side:

Right (B)

Date: /9 - | (-G >—

Assessment Engineer(s)/Inspector(s): ME . Qo\ (L’ P M ‘\\\ 2l ‘/
1

-t

=) Nonitwall grecce
coveraae il

WO COT FoS: &~

2) BTV below Hon

c,\\ar\\v\(, d' g(ooa

Sketch Observations Below (include locations and sizes of sketched features):

Throat Assembly

(‘
"\ O
| Y
Nose Inlet Assembly 2 Carbon Cloth
/ Phenolic
(22 Vbsre
- Throat
Carbon Cloth By D ®{ Housing
Phenolic E
E Glass Cloth Phenolic
Glass Cloth Phenolic —
_— .r_ - ( - .
Nose Inlet
Housing

Grease
e rwiNewd

/)(,l' ’f—'ltb—m@O//'/)”?
CoHosipn Crouwd The

Cilrc.

C___
~ UO éXCCSSI'\/@ f’_f_{,\j{or m,lyzléjwﬂl bl/éb/ﬁ <

Pﬂl'//l‘}' arouw& Circ. w;%»
o wAoX, dib- . of 0.05
No F\u ;d Va bubb\é&m
(orcosTen~ or siaaa of
heat affects 5\3361'\)&':1-

— Yes _ZNO

arification Form(s)?

REVISION _____

Clarification Form Page No.(s):

DOC NO.
SEC

TWR-64216  |voL

| PAGE ~_34




TAioAeo€f CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-2

internal Nozzle Joint Condition

TWR-50051
Revision A

AN

o
Motor No.: (> QK Side: [J Left (A) [X] Right (B) | pate: [ L—/5_9)
Assessment Engineer(s)/inspector(s): M.E . CJ&‘.[‘__
Joint: ] Nose Inlet-to-Flex Bearing-to-Cowt (Joint #2) @ Throat-to-Forward Exit Cone (Joint #4)
] Nose Inlet-to-Throat (Joint #3) [0 Aft End Ring-to-Fixed Housing (Joint #5)

internatl i 3 Yes No Comment #

A. Gas Penetration in the RTV (Terminated, Through)?

B. RTV Not Below Char Line? V4

C. RTV To the Primary O-ring? v /

D. RTV Past the Primary O-ring? \/

E. Uncured RTV? l/

F. Voids Within RTV? N

G. Grease Inhibiting RTV Backfill (Joints 3 and 4)? v/

H. Foreign Material? l/

1. Heat Affected or Eroded Virgin CCP, GCP/SCP, or adhesive? \/

J. Damaged Phenolics? v

K. Bondline Edge Separations? Use Clarification Form. |/ =

L. Phenolics Axially Displaced From Housing? ' _/

M. Heat Affected Metal? W/ |

N. Unbonded or Blistered Paint? ‘l/ ?

O. Corrosion? \/ =2

P. Alignment Pin Damage (Joints 3, 4, and 5)? l/

Q. Excessive Grease in Threaded Boit Holes? 1/

R. Bolt Hole Damage (Through, Threaded/Helical Coil Insert)? l/ .

S. Bent or Broken Bolts? _l/

T. Metal Damage (Joints or Housings)? 1

: o

Notes / Comments , ? +A_4_ Prfmar o- r @'{' /050 _ 36;1.5

) ETV re
&iL/'m/lS dau/mewe_l o PASLS (. -3hand £ —353B

2) Separ
corved . Dt eronce—

3} Ué[u/ - to -medivm CorcosioV ob
PARE ¢ 34 For

Preliminary PFAR(s)? Yes \/ No Preliminary PFAR Number(s):

\ocp:\ B AS,

Clarification Form(s)? _;Lves No Clarification Form Page No.(s): C—_’ZZA_;:_C;'ZEB

ooc Nno.  TWR-64216 | voL

REVISION ____ SEC

l PAGE ~_34

V. - e e = m e dmmtae e = e i
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T A oA CORPORATION . TWR-50051

Revision A
SPACE OPERATIONS

Nozzle Interface Separation Clarification Form

Motor No.: /o ;y Side: [J Lett (4) [¥ Right (8) | pate: /2-/5 - ?;_

Assessment Engmeor(s)llnspector(s) M g (3!“:{

Part: E Forward Exit Cone (Forward End) . [ Nose Cap (Aft End)
0 Throat Ring (Aft End) " O Cowl (Forward End)*
O Throat Inlet Ring (Forward End) O Inner Boot Ring (Forward End)

O Aft Inlet Ring (Aft End)

Interface Separation Types:

A. Metal-to-Adhesive ’ D. Within GCP *G. Adhesive-to-SCP
B. Within Adhesive E. GCP-to-CCP *H. Within SCP
C. Adhaesive-to-GCP F. Within CCP *l. SCP-to-CCP

Radial Wi

5

ircumferential

200-310.

E

T B

T

T

Corresponding Comment Number(s):

poc NOo. TWR-64216 I voL

y l



TA Lo CORPORATION . TWR-50051

Revision A
SPACE OPERATIONS

Nozzle Interface Separation Clarification Form

votor No.: ¢S] 2] side: [] Left (A) [ Right (8) | pate: /2 -/ -9 2.

Assassment Engineer(s)/Inspector(s):

Part: [J Forward Exit Cone (Forward End) . [ Nose Cap (Aft End)
53 Throat Ring (Aft End) * O Cow! (Forward End)*
J Throat Iniet Ring (Forward End) O Inner Boot Ring (Forward End)

] Aft Inlet Ring (Aft End)

Interface Separation Types:

A. Maetal-to-Adhesive D. Within GCP *G. Adhesive-to-SCP
B. Within Adhesive E. GCP-to-CCP *H. Within SCP
C. Adhesive-to-GCP F. Within CCP *{, SCP-to-CCP
Circumfaerential Location m 1 Wi
Q-360 - 0.010_

114

( Corresponding Comment Number(s):

bocno. TWR-64216  |vo

REVISION ____
SEC l PAGE ~_3ap




TACoAo€ CORPORATION

SPACE OPERATIONS

TWR-50051
Revision A

POSTFLIGHT OBSERVATION RECORD (PFOﬁ) c-5
Throat-to-Forward Exit Cone Joint (Joint #4) Condition Drawing Worksheet

Motor No.: 3@0[__ OIK Side: [ Left (A) [2] Right (B) | Date: Q_»[S—@}-

Assessment Engineer(s)/Inspector(s): M E. CJ Cs(k-

Sketch Observations Below (include locations and sizes of sketgched features):

LI\ MD M) Y\OL\ 6(6.&»’>2' 5) fw‘/‘e Y n : H@;OL
Cove 'Y*) M~ L Lorros) o
— no Lorcos\own o
et Nons weker 0% 300" behueen
dcops. O- r}w%s ow TheoRT
- Throat Assembly : N
C(«\cxr\?n.e, 5
- (&
Forward Exit
Carbon Cloth 3 e\"l”"lA Cone Assembly
- Phenolic N N C( v\\vu._.
R s Carbon CIo
{ . . N )R Phenolic
- Glass Cloth Phenolic N

l/

Throat & Glass Cloth
- Housing /./* Qr Phenolic
( \ =% Forward Exit
- &) 'J__{: Cone Housing
4@9 Exeessive
| arcecags
- // ET-V Q—Q/D‘fa\) 1‘{«;@-‘ %) ‘l—.m.‘}o.rvv\r\)é\ev\;‘ .
C[\ar l»'ne 0 - % LAX\»:\' "l‘\'o— W\Q.d\wv:
27 recc led Pr/mﬁé cocrosionn -3
- 7 ° betweon sShaneslics
o-ring at 65 °- 36~ > Ww&ir# v,
2) LTU to ax ol 'égbgajét\ o FEC

+rans it 2N (~’+ 35

(  arification Form(s)?

_Yes‘ LNO

REVISION ____

Clarification Form Page No.(s):

TWR-64216  |voL
I PAGE ~_34

DOC NO.
SEC




Tl oof CORPORATION

SPACE OPERATIONS -

’\‘ POSTFLIGHT OBSERVATION RECORD (PFOR) C-2
7 Internal Nozzle Joint Condition )
Motor No.: 360T028 Side: Right (B) Date: \9“/ ] g/ 49’

Assessment Engineer(s)/Inspector(s): .
M. Clade 3. Facsngn
Joint: Aft End Ring-to-Fixed Housing (Joint #5)

Internal Nozzle Joint Observations: Yes Comment #
. Gas Penetration in the RTV (Terminated, Through)?
RTV Not Below Char Line?
. RTV To the Primary O-ring? v
. RTV Past the Primary O-ring?
Uncured RTV?
Voids Within RTV? [V
. Foreign Material?
. Heat Affected or Eroded Virgin CCP, GCP/SCP, or adhesive?
Damaged Phenolics?
Bondiine Edge Separations? Use Clarification Form.
. Phenolics Axially Displaced From Housing?

Heat Affected Metal?
. Unbonded or Blistered Paint?
. Corrosion? /
. Alignment Pin Damage?
Excessive Grease in Threaded Bolt Holes?
. Bolt Hole Damage (Through, Threaded/Helical Coil Insert)?
. Bent or Broken Bolts?
Maetal Damage (Joints or Housings)?

S|

J

H

QPR RN R s

W IDPVOZIrAC-TIOIMOUO®P

Notes / Comments Py -

(D BTV BeAcHED Fpimnry O-Rinee AT /70% /75 ° 4 ITES-8Y
@ INféﬁM’//e”r QotoS5 w THE BTV FrroM 45;¢me/y, -

MED) UM LoRaoSIN) on Flex Bepint AFT EXL RiNE; ZnTERM iHersr;
[Rrre RENCE 6«36)

~ sliminary PFAR(s)? Yes '/ No Preliminary PFAR Number(s):

“ clarification Form(s)? Yes ' No Clarification Form Page No.(s):

bocno.  TWR-64216  |vou
SEC |PAGE C-35

REVISION
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T o€ CORPORATION

SPACE OPERATIONS

IR POSTFLIGHT OBSERVATION RECORD (PFOR) C-6
" ) Aft End Ring-to-Fixed Housing Joint (Joint #5) Condition Drawing Worksheet
Motor No.: 360T028 Side: Right (B) Date: /- / /< /] D)—

Assessment Engineer(s)/Inspector(s): M‘ CJ«&(K_« :’ \7% o~—

Sketch Observations Below (include locations and sizes of sketched features):

RTU NotmNAL Conbrton with
TorERMfhIT VaiDS FRom 4w,

TV Rerthe> PTUMRBRY F.ZDM o Special Issue 3.3.1: Ab> =y DENCE.
,2700_ /95 ANTS FROM 335%0°-8 OF ABuvemh | SepavaTion) ok
@ MED UM CoResion ¢ ZuTeRui AT Siens of - ey o

Aft End Ring

Fixed Housing

Inner Boot
Ring (GCP)

Flexible Bearing

Protector
Q) Tyren\ Grensr Conpition
No CokBpronp,
rification Form(s)? Yes I/ _No Clarification Form Page No. (s):
poc NOo. TWR-64216 IVOL
REVISION

SEC | PAGE ~_3¢
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T/ lo/ko€ CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-7
Cowl Insulation Segment Condition

4 2
Motor No.: 360T028 Side: Right (B) Date: _/Z//)"/f&
. . e 0 4 .
Assessment Engmeer(s)llnspector(s)./,,' Co ter ) —f’%ﬁ""w, —Mttfrf LS n{,(“/{
wi lati H Yes No Comment #
A. Spring Pin Holes Completely Through the Cowl Segment? V
B. Abnormal Heat Effects or Erosion? 4
C. Soot Between the Cowl Segment and Cow! Housing? 4
D. Bondline Failure Mode? Data Collection Only. N/A N/A &

Notes / Comments
(D Bubbles o CswRVED oV THE Cowl SEGMENT ZD
4 115°-200° s 355°-2° 55

60,@//96&
Z) SinTL g AL e wonl \5./"/‘, Cog5ive b~ s SESVE -
[=)

55"(40%“,” - Ve - Sffanfr
/J/O ADKESIVE - o - gy

sliminary PFAR(s)? Yes \/ No Preliminary PFAR Number(s):

Clarification Form(s)? Yes &~ No Clarification Form Page No.(s):
pocno. TWR-64216  |vo
REVISION _____

SEC I PAGE _3~



7Aoo CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-8
Flexible Bearing, Flexible Bearing Protector, and Flexible Boot Condition

Motor No.: 360T028 Side: Right (B) ' pate: 12 /1S /92—
Assessment Engineer(s)/Inspector(s): M‘E‘\ C/\o.()c./ : ‘J" Pa:éyv\av\
Elexibl rin ring P rvations: Yes No Comment #
A. Bearing Protector Burn-Through? L.
B. Cracks Through the Bearing Protector?

(9]

. Bearing Protector Heat Effects or Erosion Other
Than at Cowl Vent Hole Locations? L/ .

. Soot Between the Bearing Protector and Flexible Bearing? \/ /Z

. Heat Effects to the Fiexibie Bearing?

Bent or Broken Bearing Protector Bolts?

. Flexible Boot Burn-Through?

IO MmO

. Abnormal Heat Effects or Erosion to Flexible Boot ID?

SRR

Foreign Material in Boot Cavity?

i
[

Notes / Comments

eliminary PFAR(s)? Yes /No Preliminary PFAR Number(s):

~
Clarification Form(s)? Yes v No Clarification Form Page No.(s): .

DOC NO. TWR-64216 Ivou_
SEC , PAGE ~_39

REVISION



TA oo CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-§
Flexible Bearing Protector Thickness Measurements

Motor No.: 360T028 Side: Right (B) Date: )2-/4-%2

Assessment Engineer(s)/inspector(s): Te. Berson / /g g/ 2

Record the Flexible Bearing Protector Gas Impingement Area Thickness Measurements (see figure) Below:

Thickness Thickness Thickness
Degree Measurement Degree Measurement Degree Measurement
Location “A”* (inches) Location “A”* (inches) Location “A"* (inches)
0 23¢" 120 wiZil 240 20¢"

10 2:¢ " 130 2537 250 2/2"

20 253" 140 295" 260 wiial

30 2¢2° 150 228" 270 23(°

40 297" 160 298" 280 2v¢ "

50 2¢0° 170 723" 290 2337

60 248" 180 22¢° 300 220"

70 2387 190 228" 310 250"

80 236" 200 239" 320 736"

90 236" 210 nag” 330 2¢°

100 235" 220 2as” 340 2357

110 733" 230 209 350 250"

“A” * “A” is the mini.mum thickness of the bearing protector

in-line with the cowl vent holes. It corresponds to the
deepest gas impingement location.

Notes / Comments

/Vo//J
eliminary PFAR(s)? Yes V__ No Preliminary PFAR Number(s):
Clarification Form(s)? Yes v _No Clarification Form Page No. (s):

pocno.  TWR-64216 [VOL
SEC I PAGE ~ 39

REVISION



TAloof CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-10
Throat Diameter Measurements (Data Collection Only)

Motor No.: 360T028 Side: Right (B) Date: )J- /LGS

Assessment Engineer(s)/Inspector(s): Mléb{él @ RINUE Z :/;L

Record the Nozzle Throat Diameter Measurements Below:

Diameter
Degree Measurement

Location (inches)
0 5. 958"
45 _,i qés- "

90 35,930 "

135 S. Y1

Notes / Commaents
... «drification Form(s)? Yes L No Clarification Form Page No.(s):

DOC NO. TWR-64216 ]VOL
REVISION

SEC I PAGE ~_4n



FALoo€ CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-11
Outer Boot Ring Char and Eroslon Measurements and Flexible Boot Condition

Motor No.:  360T028 Side: Right (B) Date: 5/20,/93

Assessment Engineer(s)/Inspector(s): ECZ/& é

ble sparation Observa : Yes No Comment #
_A. Heat Effects in Boot/OBR Separation? /
Record the Outer Boot Ring Char and Erosion Measurements Below:
Station o° 80° 180° 270°
Location Erosion Char Erosion Char Erosion Char Erosion Char
8.0 2/ .92 .03 .97 1O3¥ LO7%
8.0 of B2 .02 9 .26 B3 g%
10.0 o3 .78 LOL B8 ofd I8 T3 BE5
11-3 0 088 '0/ 090 o% 06/ aad C?g
Negative Margin of Safety? ____  Yes _L_ No Station: ____ Degree:
Record the Number of Plies Remaining on the Flexible Boot:
Degree Plies
Location Remaining
0 _32
90 7.0
180 3.7
270 3,/
Negative Margin of Safety? Yes Y No Degree:
Notes / Comments sl
¥ TOTAL AFFECTED D&
Preliminary PFAR(s)? Yes ¥ _No Preliminary PFAR Number(s):
\. __arification Form(s)? Yes l/ No Clarification Form ‘Page No.(s):

poc Nno. TWR-64216 lVOL
SEC l PAGE ~_ 44

REVISION _____



TAoAOE CORPORATION

SPACE OPERATIONS

- y POSTFLIGHT OBSERVATION RECORD (PFOR) C-12

b Nozzle Subassembly Phenolic Bondline Condition

—| Motor No.: 360T028 Side: Right (B) Date: /- £~ 33

Assessment Engineer(s)/Inspector(s): WiILKES / JRESTODN

—| Phenolic Subassembly: Aft Exit Cone Assembly

Record Primary Bondline/Phenolic Failure Mode Percentage (After Hydrolase and Wedge Removal):

- Degree Location
0-36°

Metal-to-Adhesive .

Within Adhesive
Adhesive-to-GCP
Within GCP | /0O

GCP-to-CCP
- Within CCP

Record Secondary Bondline Failure Mode Percentage (After Removal of Remaining Phenolics):

- ;._;«" Degree Location
o~ 45 |4590 |90-135| 135160 |180-225 25270 |290-3/5" |3/ 52 o

Metal-to-Adhesive / 4 Y /5 { 5 / 3
- Within Adhesive | | 2z Z 4 [ 2 / !
Adhesive-to-Gcp | 958 9¢ 90 | B/ 18 |93 |98 | 4

Phenolic Removal Method: MU CH  HRMMER . WED € fl PFF'C( 7%l CM)

Metal Housing Bondline Surface Observations: Yos No Comment #
A. Soot? ’ [
- B. Voids in Adhesive? [ . /
C. Corrosion? v
D. Foreign Material? < v
- E. Voids in Polysulfide (Aft Exit Cone Polysulfide Groove)? v 2

Notes / Comments (1) SEE FPFoR CLARIFICATION foRM PRCE c-42 A

@ PR 100 vik MAK PorysHLEDE vo DS THRoUGHeET LEVETH AND
CIRCUMECRENCE . PoL iy sul FIOE R EHCHMHED BaTTOM ¢~ CHIOVET(AFT EWE) Atren >
Full Crbey VEERENCE wiTH FEW WTERMITTENT VoIS,

B
o ’!eliminary PFAR(s)? Yes v~ No Preliminary PFAR Number(s):

A

— Clarification Form(s)? ‘/Yes No Clarification Form Page No.(s): c-42 4

bocno. TWR-64216  |voL

-— REVISION
— [P Ca2




T oo CORPORATION

SPACE OPERATIONS

( \9 Nozzle Subassembly Bondline Adhesive Void Clarification Form

-

Motor No.: 360T028 Side: [ Left (A) IB/RIght (B) Date: /-42~93

Assessment Engineer(s)/Inspector(s): L./ /L /{5 < / F/eé? SN

Nozzle Subassembly: A F7 £ X/7 CoANE A SS5F

Record Bondline Adhesive Void Measuremaents and Locations Below:

Degree Void Size Location on Bonding Surface
Location Axial Clrc. Distance From Fwd Distance From Aft
/ 30 50 .5
42 40 4o ~375
4> .70 5O 34£.20
477 .28 52 3(32
98 /, 20 B8 2,75
292 [, 20 75 25,20
S 285 50 5O 42,25
1~ 220 [jo 5o 4,75
353> 5O .70 7.75
>S4 75 , $O  BoO

Notes / Comments 7 Y P/CALLLY VERY FE sSMAL ADMESIVE Vosds (,S‘oo Yy
MAX) WERE OBSERVED ARouND clRcy M FEREVCE,

L - Corresponding Comment Number(s): /
bocno.  TWR-64216  |vou
REVISION _____ TS

| PA%E C-42a



T A oo CORPORATION

- SPACE OPERATIONS

_ \ POSTFLIGHT OBSERVATION RECORD (PFOR) C~12
o Nozzle Subassembly Phenolic Bondline Condition
Motor No.: 360T028 Side: Right (B) pate: 2/ /S 2

Assessment Engineer(s)/Inspector(s): ﬂﬁé @56 £ . _Q/ &l

Phenolic Subassembly: Forward Exit Cone Assembly

Record Primary Bondline/Phenolic Failure Mode Percentage (After Hydrolase and Wedge Removal):
Degree Location
- 2 US| 790 |90 357|125 foim |1 - 02710 2 26 2%0- 4"~ 20|
Metal-to-Adhesive | /O o7 /s g by < > o
- Within Adhesive | 4~ /7S 4o /<L |« L
Adhesive-to-GCP | 757 | >g Vo >2 |50 2o |28 |zs
- .Within GCP o

GCP-to-CCP
Within CCP

—| Record Secondary Bondline Failure Mode Percentage (After Removal of Remaining Phenolics):

\ Degree Location

Metal-to-Adhesive

Within Adhaesive

Adhesive-to-GCP

Phenolic Removal Method:

\

|

— Metal Housing Bondline Surface Observations: Yes No Comment #
A. Soot? ' /
B. Volds in Adhesive? Y !
— C. Corrosion? - Y e R
D. Foreign Material? )4
— Notes / Commaents
/) vo/ns DoCumé~m€p on/ CUAC A/ Cl gy Foet < - ¥ 5. //
- 2) MEDitarn = yo - KAV CotloSion o, Jecq.  of
METH - T ~ADESIvE SEAPED - oy
T 3liminary PFAR(s)? ___ Yes _L No Preliminary PFAR Number(s):
'Clarifiéation Form(s)? / Yes — No Clarification Form Page No. (s): Cc-Y2 1

bocno.  TWR-64216  |vou

REVISION SEC I PAGE C—43




TALoOE CORPORATION

SPACE OPERATIONS

/ Nozzle Subassembly Bondline Adhesive Void Clarification Form
< ‘
Motor No.: 360T028 side: [ Left (A) D Right (8) | Date: 2/ 75 2
'\\ 14

Assessment Engineer(s)/Inspector(s):

/« h/ﬂa KER

c . lolEr

Nozzle Subassembly: ol qn/> ExX 7 ConnE
Record Bondline Adhesive Void Measurements and Locétlons Below:
Degree Void Size Location on Bonding Surface
Location Axial Circ. Distance From Fwd Distance From Aft
] ‘ 4
</ Js0" ~60"” ST
/ézo '95,// 'go'/ §T> ’
/767 s 20" .Go" _Yo -
Zé/o /-20” 1}0” /Z’é /
Z’& e . (@ - ,Zo s 4/9 ry
co ,GJ’” .2 " Vivad
/ v z.70" &< 0. 75"
- 29y )" SO 28"
278 A Ly 76
:/, .gf" "ra rxd Z/ g
—r> Ads LYo " /7"
;6/09 /'jjlf '700 2.9 174
3¢ 2.20" .E<’ 7.8
Notes / Comments
Oy
R
TO0R 0, ¢
4]_/”

REVISION _____

Corresponding Comment Number(s):

DOC NO.

TWR-64216

L

lvor

SEC

l PAGE ~_43,



TAEOAOE CORPORATION

SPACE OPERATIONS

’} POSTFLIGHT OBSERVATION RECORD (PFOR) C-12
‘ Nozzle Subassembly Phenclic Bondline Condition , y
Motor No.: 3607028 Side: Right (B) vete: L2/ /T2

Assaessment Engineer(s)/Inspector(s): '{W/—A’k '/'T %flfﬂ/‘/

Phenolic Subassembly: Throat Assembly

Record Primary Bondline/Phenolic Failure Mode Percentage (After Hydrolase and Wedge Removal):
Degree Location
O <5 |90 25 |/80 |z25 | 279 | Zh
Metgl-to-Adhesive A 00 | o0 | /00 20 ¢S \L2o0 |20
Within Adhesive
Adhesive-to-GCP 5
Within GCP

GCP-to-CCP | 35~

Within CCP

Record Secondary Bondline Failure Mode Percentage (After Removal of Remaining Phenolics):

B 4/ a Degree Location
Metal-to-Adhesive | —— | ]
S ——
. "]
Within Adhesive - ] E——
Adhesive-to-GCP — '
Phenolic Removal Method:
1
Metal Housing Bondline Surface Observations: Yes No Comment #
A. Soot? \/ :
B. Voids in Adhesive? v /
C. Corrosion? v 2.
D. Foreign Material? 7
Notes./ Comments
/) yoiLr aes Documbored W gl -4
e el to rMeAuvy Aroird ErTIRE F/kf'f/ﬂ//"’(""’('t_
oliminary PFAR(s)? Yes ___‘/_ No Preliminary PFAR Number(s):
Clarification Form(s)? _-__ Yes No Clarification Form Page No.(s): < - 4/5//

bocno. TWR-64216  |vo
SEC ] PAGE ~_44

REVISION _____



TAiorof CORPORATION

SPACE OPERATIONS

3 Nozzle Subassembly Bondiine Adhesive Void Clarification Form

Motor No.: 360T028 Side: [ Left (A) s Right (B)

Date: /Z//lé/‘?a

Assessment Engineer(s)/Inspector(s):

— T, e

7 EZ‘(Q’"&SA/ '

Nozzle Subassembly: T 2534

Record Bondline Adhesive Void Measurements and Locations Below:

Degree Void Size Location on Bonding Surface
Location Axial Circe. Distance From Fwd Distance From Aft
o (44 ’” ”
S ,§o .20 /7
4 ANoTE THE  Followsg st woem e VN vwes
verd S, AXAL / CRCemM F 7 Snirv P Dimerig ronw S
AE Al 2t et & W, -HE e TR LEC )
AN 3.0° 3o° coeM  poce z.0
- 290 ° J2" )2 "Wty worg /. 2
- te r el
('//' o ° ” é € 6 ‘\)oM ”ﬁ¢ a " . 6

Notes / Comments

' V) T Corresponding Comment Number(s):

DOC NO.

TWR-64216  |voL

8EC

| PAGE C-44a



TR ioKof cORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-12
Nozzle Subassembly Phenolic Bondline Condition

Motor No.: 360T028 Side: Right (B) Date: /[-/B-~93

Assessment Engineer(s)/Inspector(s): MILLER / wWiLKES / D/EHFC

Phenolic Subassembly: Aft Inlet/Forward Nose Rings

o ﬁ, Degree Location
-~ 25-90 |90 —135"| ;35— )00 | 1p0-225 |225-270 3/5-369

Record Primary Bondline/Phenolic Fallure Mode Percentage (After Hydrolase and Wedge Remdval):

Degree Location
0-195 45290 | 90~135 |P5=/B0 |/R0-225|225-2 M 270-3/5 |3/ 5340

Metal-to-Adhesive | /00 | wo | 95 | oo | 100 | )0 90 | £5

Within Adhesive 5
Adhesive-to-GCP S >

Within GCP

15

GCP-to-CCP
Within CCP

Record Secondary Bondline Failure Mode Percentage (After Removal of Remaining Phenolics):

O- 45 22-375

Metai-to-Adhesive

Within Adhesive
Adhesive-to-GCP

Phenolic Removal Method: __ AAMMER %L WEDCE™

Metal Housing Bondline Surface Observations: Yes No Comment #
. v

A. Soot?

B. Voids in Adhesive? /
C. Corrosion? v

/
2

D. Foreign Material? y

Notes / Comments (7)) €& FroR CLAR IFIcprreny FoRM PAGCE 45 4 § VoTe /.

2) MEDIA T2 fAUY oRROSISN OVER 957 2/ Bot/ DL INE AREA,

@ SPECIAL yssaEs, pp-207597 AT 283°, sex ProR c L AR/Freprze A/
FORM PAGE C-95A MoTT 2.

“eliminary PFAR(s)? _Yes - No Preliminary PFAR Number(s):

—

Clarification Form(s)? ‘/Yes No Clarification Form Page No.(s): c-454#

pocno. TWR-64216  |vou
SEC ]PAGE C-45

REVISION _____



g

f

TAcorof CORPORATION

SPACE OPERATIONS

g
N

Nozzle Subassembly Bondline Adhesive Void Clarification Form

7

Motor No.: 3607028 Side: [ Left (A) [E!/mgm (8) | pate: /—/85-9>

Assessment Engineer(s)/Inspector(s): | // &S / D/IEML / M/LLF)Q

Nozzle Subassembly: o5 NVLeT RING S ( 503 é. -0 f)

Record Bondline Adhesive Void Measurements and Locations Below:

Degree Void Size Location on Bonding Surface

Location Axial Cire. Distance From Fwd Distance From Aft
METAL TP -4 =7

[ 42 DO , 20 6O

/ é‘ ’ 3 0 . ZD P 7&

Notes | Comments (DD J+P/CAC. SMAL ADHESIVE VOIS, .30 /¥ Dig MAaxIMAM
WERE oBSERVED THRIU SHoUT Bot iDL IN &,

D) 4 sMew pppes vord wAS 2ESERVED AT FRWARD END 4T 282°
WHICH DOES ws7 coRPEISFE CLOSELY WITH s/z& OF LDA oM DR- 40107

AT 28B3°, 0BSERVED vorb MERSwRED O./0 L/A.

Corresponding Comment Number(s): /

bocno.  TWR-64216  |vou
SEC I PAGE ~_4cq

REVISION _____



TAcokof CORPORATION

- SPACE OPERATIONS

.

0 POSTFLIGHT OBSERVATION RECORD (PFOR) C-12
-’ Nozzle Subassembly Phenolic Bondline Condition
Motor No.:  360T028 Side: Right (B) Date: /—/B~9 >

Assessment Engineer(s)/Inspector(s): 4]/L [ £2 / wi KES / L/ EHC
( Phenolic Subassembly: Nose Cap

Record Primary Bondline/Phenolic Failure Mode Percentage (After Hydrolase and Wedge Removal):
' Degree Location

] O-34LD
Metal-to-Adhesive

- Within Adhesive
Adhesive-to-GCP

- Within GCP

GCP-to-CCP | /0O
Within CCP

~| Record Secondary Bondline Failure Mode Percentage (After Removal of Remaining Phenolics):

Degree Location

- 0—43 |#590 |90-135 | 1352180 |180- 225|225~ 270 | 270315 |3/3= 36 0
Metal-to-Adhesive | 2./ )5 20 20 35 | 20 30 20
-] Within Adhesive
Adhesive-to-GCP | £O E5 | bo B8O (s | bo | 70 | go

Phenolic Removal Method: W £DP @L‘— # FEz L

—1 Metal Housing Bondline Surface Observations: Yes No Comment #
A. Soot? ' v
B. Voids in Adhesive? v /

— C. Corrosion? _ v 3
D. Foreign Material? [

—1 Notes / Comments @5€F PFoR CLARIFICATION FoRM FAREE C—#64 ENTE ¢

@ Special Issues 3.3.2, 3.3.3, and 3.3.4: S£L FPFof cipt IFICATTON FoRM FAGE C-46A NoTE 2,

-—@ TrPICAL L1 EMT 7D MEDIUM CoRROSN oN FwD /.0 W, /MAEX INTERM! FTENV Ty
AROUND b0% ctReuM. AND oN AET 205 W MAX ARowe WD Full crRcuM,

;aliminary PFAR(s)? Yes ‘/ No Preliminary PFAR Number(s):

Clarification Form(s)? v Yes No Clarification Form Page No.(s): c—4%<€ ’4

pocno.  TWR-64216  |vou
sec | PA%E 46

REVISION



TAclorof CORPORATION

SPACE OPERATIONS

Nozzle Subassembly Bondline Adhesive Void Clarification Form

Motor No.: 360T028 Side: [ Left (A) ™ Right (8) | Date: /—/5—9 >

Assessment Engineer(s)/inspector(s): 1/ /( W E S / DIEMHL / ML R

Nozzle Subassembly: ANDS& cAF

Record Bondline Adhesive Vold Measuremaeants and Locations Below:

Degree Void Size Location on Bonding Surface
Location Axial Circ. %%o_:prgl? FF7vgl Distance From Aft
131 30 .20 /1270
|78 35 20 /0. 4O
2359 , 3D 5 g 52
297 34 2/ 7 &0
E—— METFC o= Fi/D
> 32 .5 lo >

* 267 . 3¢ .17 /.45

P

X NosE cAP- ro— FwWD NOSE RIN b ' NTERFAACE,

TP R SMALL ADHESIVE VO/IDS, 0.30 /N DA MAXIMUM weEXE
OBSER YD THROUCAH 04T BoNDL/NE .

ADHESIVE voiD AT )78 ° coRRELATE S clpSELY w!TH L DA ON DR F07577

AT 177°. No VoiD whS OESERVED A7 z44° PER DR 967597 BT THE #TDRO
e cuT 7 REC MIAT B DESTROVED ADYESIVE EVIDENCE on NOSE P,

ADHESIVE voibS N NOSE CAP~TD— NOSE INLET LING AT /3CAND ;é7"
CORRELATE croseLy WITH LDA'S oN DR-407597. ALL oTHER L DA'S (Sever)
ColD NoT BE RuUND BaT AL wERE W R NEAR THE cc P CHAR AND ERSS/N

ARER AND EVIDEN CE MAY HAVE BE Buvrne D oFF,

Notes / Comments @

'Q‘l . /
- Corresponding Comment Number(s):

DOC NO. TWR-64216 IVOL
SEC | PAGE ~_46a

REVISION

e e e+ s o e e o~ ot Tyt ¢ e e



T4loo0f CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-12
Nozzle Subassembly Phenolic Bondline Condition

Motor No.: 3607028 Side: Right (B) Date:‘\;~ l? . CY}_

Assessment Engineer(s)/Inspector(s): M oC/k&f'L-—

Phenolic Subassembly: Cowl Assembly

Record Primary Bondline/Phenolic Failure Mode Percentage (After Hydrolase and Wedge Removal):
Degree Location
215-45 4s-[35|13S- S-36]
Metal-to-Adhesive | | Fy™ DO DO ‘DO
Within Adhesive
Adhesive-to-SCP

Within SCP

SCP-to-CCP
Within CCP

Record Secondary Bondline Failure Mode Percentage (After Removal of Remaining Phenolics):

A

Degree Location

Metal-to-Adhesive

Within Adhesive

Adhesive-to-SCP

Phenolic Removal Method:

Metal H i Bondli rf i : Yes No Comment #
A. Soot? \/
B. Voids in Adhesive? v’ /
C. Corrosion? \/ 2

D. Foreign Material? \/

Notes / Comments

/) S ecﬁipaélssue 3.3.7: A /{ LbIs were '(;JWCZ “fO ba— MZ\Ls; v 0 I’C/,S

| wee— C-47R : |

2} Mq,(/,;cw\«-/’o -—hg/\v/ Corros/or o~+/\4« 66"-0///‘ Sdfgc—:i
g 340

3liminary PFAR(s)? Yes v’ No Preliminary PFAR Numbaer(s):

i

Clarification Form(s)? \__ Yes No Clarification Form Page No.(s): [,'U7A

pocno.  TWR-64216 IVOL
SEC IPAGE C-47

REVISION ____



TAcoo€f CORPORATION

SPACE OPERATIONS

A Nozzie Subassembly Bondline Adhesive Void Clarification Form

Motor No.: 360T028 side: [J Left (A) [M Right (B) | Date: /-0 -G —
Assessment Engineer(s)/Inspector(s): M ‘ C\Q.«L_, <T;_ t:r*cs )f’c\\ ;
Nozzle Subassembly: Q_o L \ ‘
Record Bondline Adhesive Void Measurements and Locations Below:
Degree Void Size Location on Bonding Surface
Location Axial Circ. Distance From Fwd Distance From Aft
/D Ose  _2b 0
20 251 oo 0
j00* 230 b _od %
/90% 2453 528,75 0

p

Ned

O
X

2.7 Y8 0

:I):tels/'; 2?2“31 cle LDTs dmLa;!ZﬂCl 57 A- "@*7’

uj_ L Corresponding Comment Number(s):

pocNno. TWR-64216 IVOL
REVISION SEC I PAGE (~_4no
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TALoA0E CORPORATION

SPACE OPERATIONS

’_\\, POSTFLIGHT OBSERVATION RECORD (PFOR) C-12
- Nozzle Subassembly Phenolic Bondline Condition
Motor No.: 3607028 Side: Right (B) Date: /2 —|7-7C

Assessment Engineer(s)/Inspector(s): w /L /(55 M /LLm

Phenolic Subassembly: Fixed Housing Assembly

Record Primary Bondline/Phenolic Failure Mode Percentage (After Hydrolase and Wedge Removal):

Degree Location

l PAGE ~_4g¢

45513545 |[Z25-3/57 3/5- 957 TR
Metal-to-Adhesive | 2O v, 5 | 4o 72 S 5/
Within Adhesive
Adhesive-to-GCP | /O | 22 | 30 | 25 22
Within GCP | 20 3 20 2 2y
GCP-to-CCP
Within CCP
METHL — 7D~ ADKESIVE 55/04?4-'/% EXCEED S /:2
A S REC MMy Arae WS werrTea)
Record Secondary Bondline Failure Mode Percentage (After Removal of Remaining Phenolics):
""\"1 Degree Location
45 -135 135725 2535 | 3555
Metal-to-Adhesive 4
Within Adhesive
Adhesive-to-Gcp | ' | 100 | 0O
(w%) MERAL/Arres €
Phenolic Removal Method: AMQ M/V/ &/ /f/ 5— % /V 2 @ M £ 77 5?[_'
l i in i Yes No Comment #
A. Soot? ~
B. Voids in Adhesive? 2 /
C. Corrosion? e
D. Foreign Materiai? yd
otes / Comments
SEE FUCE C -4 foe JorD§
-3/ A Y Lol Py e STE el oN Tl Ao SR 8 - {/3 e ‘f
- 8 ;’Jf';tf‘f,,,JA’ —~ &L £ oval i d MO o/ s Z ;,’pw‘;r/ .:_’
‘- ,',..f PR .S T et Conebiaranl L twin s L ARE Gl
(_ ) _2,. ‘ — Ll ﬁl/"
allmlnary PFA/R(s)?f /Yes No Preliminary PFAR Number(s): = "’é o -
‘éllarification Form(s)? _/ Yes No Clarification Form Page No.(s): YE A - A’
pocno. TWR-64216  |vou
REVISION _____ =




TAcoo€ CORPORATION

SPACE OPERATIONS

Nozzle Subassembly Bondline Adhesive Void Clarification Form

Motor No.: 360T028

Side:

O Left (o) [4 Right (B)

/ .
Date: /Z//J/S‘ =

Assessment Engineer(s)/Inspector(s): L

[ /«)/4//&' £

7
A? /l/,é‘_/ £z

REVISION ____

Nozzle Subassembly: E € fo by iy, ;
Record Bondline Adhesive Vold Measurements and Locations Below:
Degree Void Size Location on Bonding Surface
Location Axial Circ. Distance From Fwd Distance From Aft
100 /. oo 0. 40 2,360
827 .50 20 o .£O0
Notes / Comments
Corresponding Comment Number(s): /
poc no. TWR-64216 |von.

SEC

|PA%E c-48a



TARLoMof CORPORATION

SPACE OPERATIONS

General Hardware Clarification Form

—| Motor No.: 360T028 Side: . [J Left (A) mfmght (8) | Date: /2 //ﬁ/ s2
7 7

Assessment Engineer(s)/Inspector(s): ,_f 4/44,(52
| Description: e dD s hHwsias L LobDpi~ng M2 M frA.  SDE

Sketch Observations Below (Include lacations and sizes of sketched faatures): /2
NS AUA !

X

x

~

- 3

(-

. } \‘i‘

/y" =R i

- 0
/10

& = o S

e d <

Y - R

e I g\

“

S SR <

—| /%0 ]70 N
—( '
\. 7

Corresponding Comment Number(s): 2, <

REVISION ____ poc NO. TWR-64216 IVOL

- see | PASE C-48b




TAcoro€ CORPORATION

SPACE OPERATIONS

e

General Hardware Clarification Form

Motor No.:

360T028

ode: O Lot (A) X Right (8) | bate: /2//8/92

Assessment Engineer(s)/inspector(s): WIAA’&(

Description: AN ED AouSinvE LonfOtrosk _MIP MEWL S/O0E
Sketch Observations Below (include locations and sizes of sketched features): o * &
Y774 LonES Srn€l> on Aopsiw 5
o ’ : M/Nfﬂ Sosr Ay i o

l ;
/ oo 290 280

bnad Lk STAMEDS o /-/a.,_r/N;

REVISION

. Corresponding Comment Number(s): 4 ), 5

pocno. TWR-64216 |VOL
see | PA%E c-48c




740/ O€ CORPORATION

SPACE OPERATIONS

General Hardware Clarification Form
/.

Motor No.: 360T028

Side: [J Left (A) 21 Right (B)

Z Vi
Date: /2//3/9 >

Assessment Engineer(s)/Inspector(s):

._j,—/‘:, A/»?’:: &L E2

TN

P

REVISION _____

Corresponding Comment Number(s):

DOC NO.

) —~
Description: UL 5708 £ oo = L D1c B 5y S VS ASom DL nt Condorm o
Sketch Observations Below (include locations and sizes of sketched features):
L TR oN 1 € ANDICHTT bas SonvDe ., £ o .
N IS o
‘ > - 20O
O @ ) ) O o  wnZos £ ot >
TT25 8.0 A5 er ot cpn
";\) Q;’ °- 8 &o ®4/N'7oﬂ“ ’
R B 2oL HtER Fowval o / 4/
ol - o6 Al ot Coun €nlis AXrAL A TR oK O (f ” P
» . /
!4{/"/’\/{ O ;7/V ﬁ b%( ‘L//JL
<
= €S o -l e~
N S
D T2 s
- >
. LT savarc g P > O “~Song LoD
7w 1 S APE
2N ~ Lo o s
AR A= HwSonws  Retn Ao oS gy,
=2 - 6.5 dET et FuD £AD Axrane winTss O 57 @ 50°
#ICO ISy o LS e Jog -
sos® G Swpnepn LY
Dﬂ'«( ‘/ﬂ/g _:‘."(;‘//‘-' ;/_": oA/ -a L
~Jﬂr/d‘/; }
N " =
’ | () S v F o T awm
Cel el

TWR-64216  |voL

SEC

I PAGE ~_ 484
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A

General Hardware Clarification Form

Z

Motor No.: 360T028

side: [ Left (A) [ Right (B)

Assessment Engineer(s)/Inspector(s):

7. F. s nree

/7
Date: / 2/ /-/// sz

Description: o i Som C.

Lo D droanls

-V3 -

Gonde ok

Conlrrsal

L LridSon <
POV Ir N 4aa OV

ZOND Crasl

|

Sketch Observations Below (include locations and sizes of sketched features):

(oﬂ/&///ﬁ)nj

A ) =
7> /rct-88
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- Fuwd D
B ,
(
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Op;
10N,
TN
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(/7?
Corresponding Commant Number(s): 2/ <
pocNo. TWR-64216 lVOL
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SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-13
Cowl Ring Phenolic (CCP) Section Condition

Motor No.: 3607028

Side: Right (B)

Date: 5 /.8 53

Assessment Engineer(s)/Inspector(s): = @(/ /C L

Cow] Phenolic Section Observations: Yes No Comment #
A. Cross-ply cracking in virgin material? ' £
B. Ply lifting? e -
Record the Cow! Char and Erosion Measurements Below:
Station 0° 80° 180° 270°
Location Erosion Char Erosion Char Erosion Char Erosion Char
0.3 e 83 2 23 Le3 23 oL 20 65
1.0 22 87 27 o3 30 .o/ LY .o
2.0 33 PO .33 .65 35 5/ 27 - _.4
3.0 .35 .55 S8 .o/ Lo .59 .29 &3
4.0 -3¢ 59 39 _.&2 L0 o2 L2 .57
5.0 .99% 1L09% LO3%* 99%*
6.0 g/* 1.07% LI7% ro05%
6.8 W2 N7 .77 B/ N /7 X4 MA
Negative Margin of Safety? Yes Y No Station: Degree:

Notes / Comments /- £L Y L/FT A7 O° £y SIH7/ON . 3 7S 22

- Az 4/)4;747 /B3>0

& TOTAL AFFECTED DEFTH

Preliminary PFAR(s)? Yes ¥ _No

Preliminary PFAR Number(s):

Flopy STA7/0N & 70 F

clarification Form(s)? Yes

REVISION

™

Clarification Form Page No.(s):

DOC NO.

TWR-64216

I voL

SEC

I PAGE ~_49
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SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-14
Forward Exit Cone Phenolic (CCP) Section Condition

Motor No.:  360T028 Side: Right (B) Date: 5//8/93
Assessment Engineer(s)/Inspector(s): £ @U - L
Eorward Exit Cone Phenolic Section Observations; Yes Comment #
A. Cross-ply cracking in virgin material? _
B. Ply lifting? pd
Record the Forward Exit Cone Char and Erosion Measurements Below:
Station 0° 90° 180° 270°
Location Erosion Char Erosion Char Erosion Char Erosion Char
1.0 32 _ A 32 .72 232 72/ 37 72
4.0 .36 o5 .33 _.69 38 .4 39 &7
4.6 .24 &4 29 &9 236 &7 39 &3
8.0 34 _.o4 42 .49
12.0 23 o3
16.0
20.0
24.0
28.0
32.0
32.9
34.0
Negative Margin of Safety? Yes Z No Station: Degree:

Notes / Comments

_/ wo

Preliminary PFAR(s)? Yes Preliminary PFAR Number(s):
~ _.arification Form(s)? Yes i/ No Clarification Form Page No.(s):
pocNno. TWR-64216 |vox.
REVISION _____

SEC l PAGE ~_s()




77coreof CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-~15
Fixed Housing Phenolic (CCP) Section Condition

—

Motor No.: 360T028 Side: Right (B) Date: S/ /F/ 23
Assessment Engineer(s)/Inspector(s): ,? (QUIC é
Fixed Housing Phenolic Section Observations: Yes No Comment #
A. Cross-ply cracking in virgin material?
B. Ply lifting? v
Record the Fixed Housing Char and Erosion Measurements Below:
Station 0° 90° 180° 270°
Location Erosion Char Erosion Char Erosion Char Erosion Char
0.0 L0 L2 2 _LOB /i Y774 /2 _4/3
1.0 2 _L/] 08 L/ L p00 P23 LIZ
2.0 la/ /.00 ‘ 0 ‘o%’ oé/ O?Z 0 .9?
3.0 7 2% A L F0 2
4.0 o .93 O _ w03 L2 9/ /4
5.0 g P g _LO3 23 B8 L 403
6.0 % g5 o L0 3 B9 174 22
7.0 L 92 7 39 D3 B4 o 72
8.0 O B2 Vi 2/ D 25 o _ B0
10.75 0 £58 Q2 45 o 429 Q )¥/4
Negative Margin of Safety? t Station: Degree:
Notes / Comments
Preliminary PFAR(s)? __ ___ Yes __ZNO ' Preliminary PFAR Number(s):
-arification Form(s)? Yes _.ZNo Clarification Form Page No.(s):

pocno.  TWR-64216  |vou

REVISION
St SEC IPAGE C-51
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SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-16
Throat Inlet Assembly Phenolic (CCP) Section Condition

Motor No.: 3607028 Side: Right (B) Date: %, //7/73
Assessment Engineer(s)/Inspector(s): L~ @ s é
Throat inlet Assembly Phenolic Section Observations: Yes No Comment #
A. Cross-ply cracking in virgin material? v
B. Ply lifting? v

Record the Throat Inlet Ring and Throat Ring Char and Erosion Measurements Below:

Station 0° 90° 180° 270°

Location Erosion Char Erosion Char Erosion Char Erosion Char
1.0 L2 .54 108 .55 10! ol Ll .53
2.0 L O7 Sl LIS 50 LO4 55 LO0B .54
4.0 tlE S L2/ IS L2 .50 L7 .55
6.0 Lr9 58 L2350 L1854 126 4o
8.0 L2222 .S/ L2S A5 423 .54 WepgeE OUT
10.0 L1852 L/B A7 479 57 L1l S5O
12.0 1/ LB LlF e £L/8 .54 LI5S .51
14.0 LB 53 475 .44 ltle 55 (LS 55

16.0 L0 A7 409 53 129 .54 4DP5 L0
18.0 AR 4 4 23 .75 99 .55 95 .59
78

20.0 L 55 Tl L2 4 /Y74
22.0 .55 .S A7 L2 S5 &7 A 2/
23.0 A7 S 23R .58 LS5 0 3 73
Negative Margin of Safety? Yes VA No Station: Degree:
Notes / Comments
Preliminary PFAR(s)? ___ VYes _L No Preliminary PFAR Number(s):
, -arification Form(s)? Yes _Z No Clarification Form Page No. (s):

pocNOo. TWR-64216 IVOL
SEC IPAGE C-52

REVISION
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SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-17
Nose Cap Phenolic (CCP) Section Condition

— | Motor No.: 3607028 Side: Right (B) Date: 5/20/93
Assessment Engineer(s)/Inspector(s): z &(//c A
_|IN Phenoli j i Yes No Comment #
A. Cross-ply cracking in virgin material? v
B. Ply lifting? Y4
" | Record the Nose Cap Char and Erosion Measurements Below:
Station 0° 80° 180° 270°
Location Erosion Char Erosion Char Erosion Char Erosion Char
1.5 NA MR pA w4 NA /4 NA _NA
- 4.0 36 .58 A3 5 346 B0 2O 57
6.0 237 52 g5 45 38 Ao I3 Bl
- 8.0 Gl 54 R A F9 A N 7/,
10.0 5l I 79 L2 A7 A2 FL L7
- 12.0 B2 5/ 58 L7 58 L7 A7 44
14.0 55 .52 73 35 oo 37 AL .52
- 16.0 ol L2 I .43 f_ <34 2! AL
18.0 T8 JHZ B o/ T8 .38 o5 [ Ho
- 20.0 N7 4 LOB LD /08 4O Bl 29
22.0 143 o5 LB 57 15 .87 L35 55
- 24.0 LéS5 25 (B3 L¥ /83 . 157 JJé
26.0 Ll B2 t3/ L&l ,3/ ! (/D B2
- Negative Margin of Safety? Yes Vi No Station: Degree:
—| Notes / Comments
—| Preliminary PFAR(s)? Yes _L No Preliminary PFAR Number(s):

. .arification Form(s)?

REVISION

Yes

_LNO

Clarification Form Page No.(s):

DOC NO.

TWR-64216

I VoL

SEC

I PAGE ~_c3




T7co/of CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-18
Forward Nose Ring and Aft Inlet Ring Phenolic (CCP) Section Condition

Motor No.: 360T028 Side: Right (B) Date: 5/ 20 /73
Assessment Engineer(s)/Inspector(s): 2> QU/C ,é,
: 58 and : : Yes No Comment #
A. Cross-ply cracking in virgin material? /
B. Ply lifting? v
Record the Forward Nose Ring (-503) Char and Erosion Measurements Below:
Station . 0° 90° 180° 270°
Location “\Eroslon Char Erosion Char Erosion Char Erosion Char
28.0 lll L5 ll5 B LZ0 7/ 403 _ 74
30.0 G .ol L L2 3 72 I3 B
32.0 92  .ppl 73 7 T3 25 77 &2
Negative Margin of Safety? Yes No Station: Degree:
Record the Aft Inlet Ring Char (-504) and Erosion Measurements Below:
Station 0° 90° 180° 270°
Location Erosion Char Erosion Char Erosion Char Erosion Char
34.0 ‘& 059 ‘?“ Ow ‘éq oéﬁ cé E o é.i
38.0 P& S7 LD/ % LOZ <55 Lo/ 58
39.0 .i'é 058 /03 g_é7 /402_ oé/ .72 cé&
Negative Margin of Safety? Yes Vi No Station: Degree

/

" .arification Form(s)?

Notes / Comments

Preliminary PFAR(s)? Yes

Lo

Preliminary PFAR Number(s):

Yes

REVISION ____

Clarification Form Page No.(s):

DOC NO.

TWR-64216  |vou

SEC

IPAGE C-54
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General Hardware Clarification Form

\

—

520 /93

Date:

O right (B)

7 vLett (a)

Side:

3607028

Motor No.:

Assessment Engineer(s)/Inspector(s): gc,?”,‘-_é

Adrr Exci7 Loneg AssermBLyY

Sketch Observations Below (include locations and sizes of sketchad featu}es):

Description:
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Appendix D
Nozzle Postfire Data

Final Postflight Hardware Evaluation Report
RSRM-28 (STS-53)

November 1993

Prepared for:

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
GEORGE C. MARSHALL SPACE FLIGHT CENTER
MARSHALL SPACE FLIGHT CENTER, ALABAMA 35812

Contract No. NAS8-38100
DR No. 4-23

WBS No. 4C601-04-01
ECS No. SS84771
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D-III

D-1V

D-V

D-VI

D-VII

D-VIII

D-X

D-X1

D-XII

D-XIII

REVISION

RSRM-28 Appendix D Contents

List of Figures
Description

RSRM Nozzle Liner Char and Erosion Station Locations ........
List of Tables
Description
RSRM-28A Forward Exit Cone Assembly Char and Erosion Data
RSRM-28B Forward Exit Cone Assembly Char and Erosion Data
RSRM-28A Throat Assembly Char and Erosion Data ..........
RSRM-28B Throat Assembly Char and Erosion Data ..........
RSRM-28A Nose Inlet Rings (-503, ~504) Char and Erosion Data
RSRM-28B Nose Inlet Rings (-503, -504) Char and Erosion Data
RSRM-28A Nose Cap Char and Erosion Data ................
RSRM-28B Nose Cap Char and ErosionData ................
RSRM-28A Cowl/OBR Char and Erosion Data ...............
RSRM-28B Cowl/OBR Char and Erosion Data ...............
RSRM-28A Fixed Housing Assembly Char and Erosion Data .
RSRM-28B Fixed Housing Assembly Char and Erosion Data . ...

RSRM-28A Aft Exit Cone Assembly Char and Erosion Data

DOC NO. TWR-64216 Ivou_

SEC I PAGE
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118.7

113.77

Aft Exit Cone Assembly

12,0 140 16.0 180
8010.0 120 20.0 20

230

Throat Assembly

Cowl, Outer Boot Ring Assembly

.

o

o
-
[=]

2034 )
. 4.050
6070 80900100 113
Flex Bearing Protector
i\ Centerline of Cowl Vent Holes
Figure D-1. RSRM Nozzle Liner Char and
Erosion Station Locations
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Table E-l.

DEGREE PREFIRE
LOCATION (INCHES)

0.0 5.625
21.6 5.612
46.8 5.610
68.4 5.617
90.0 5.618

111.6 5.618
136.8 5.619
158.4 5.601
180.0 5.621
201.6 5.624
226.8 5.614
248.4 5.622
270.0 5.624
291.6 5.622
316.8 5.604
338.4 5.624
MEDIAN

5.619

A SAFETY FACTOR OF 2.0 IS REQUIRED

RSRM-28A Nozzle-to-Case Joint Performance

4.
4'
4.

4
4

POSTFIRE
(INCHES)

265
248
930

.632
.333
.496
.538
.794

MEDIAN
4.517

MDD

.360
.362
.688
.987
.288
.118
.086

o P K kB O O K K

.810

MEDIAN
1.102

CSF

= O O

-3 w w ~l w w
. * . . . .
2] o

-3
[ 2 B -

ASF

(o)) (§] un > (8] o
. . . . . . .
O [ 8] o > ~l [ 8] [

MINIMUM MINIMUM

3.6

4.1

A BLANK INDICATES THAT POSTFIRE DATA COLLECTION IS
NOT REQUIRED AT THAT LOCATION
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SPACE OPERATIONS

Table E-Il.
DEGREE PREFIRE POSTFIRE
LOCATION (INCHES) (INCHES)
2.0 2.755 2.333
16.0 2.754
30.0 2.753
46.0 2.756 2.320
60.0 2.759
76.0 2.753
90.0 2.757 2.269
106.0 2.754
120.0 2.758
136.0 2.756 2.253
150.0 2.756
166.0 2.754
180.0 2.752 2.293
196.0 2.752
210.0 2.755
226.0 2.754 2.329
242.0 2.757
256.0 2.754
270.0 2.752 2.347
286.0 2.753
300.0 2.757
316.0 2.759 2.338
330.0 2.757
346.0 2.754
MEDIAN  MEDIAN
2.755 2.325

A SAFETY FACTOR OF 2.0 IS REQUIRED

RSRM-28A Aft Fleld Joint Performance

MDD

0.422

0.436

0.488

0.503

0.459

0.425

0.405

0.421

MEDIAN
¢ 0.431

CSF

ASF

MINIMUM MINIMUM

5.2

5.5

A BLANK INDICATES THAT POSTFIRE DATA COLLECTION IS
NOT REQUIRED AT THAT LOCATION
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SPACE OPERATIONS

Table E-Ill.
DEGREE PREFIRE POSTFIRE
LOCATION (INCHES) (INCHES)
2.0 2.695 2.620
16.0 2.703
30.0 2.697
46 .0 2.741 2.646
60.0 2.712
76.0 2.741
90.0 2.695 2.555
106.0 2.702
120.0 2.722
136.0 2.742 2.563
150.0 2.764
166.0 2.710
180.0 2.741 2.593
196.0 2.713
210.0 2.702
226.0 2.709 2.588
242.0 2.724
256.0 2.713
270.0 2.711 2.567
286.0 2.718
300.0 2.699
316.0 2.694 2.593
330.0 2.701
346.0 2.712
MEDIAN MEDIAN
2.711 2.591

A SAFETY FACTOR OF 2.0 IS REQUIRED

A BLANK INDICATES THAT POSTFIRE DATA COLLECTION IS

RSRM-28A Center Fiéld Joint Performance

MDD

0.075

0.095

0.140

0.179

0.148

0.121

0.144

0.101

MEDIAN
0.131

NOT REQUIRED AT THAT LOCATION

REVISION

CSF

34.6

27.3

18.5

14.5

17.5

21.4

18.0

25.7

ASF

35.

28.

19.

15.

18.

22.

18.

26.

MINIMUM MINIMUM

14.5

DOC NO.

15
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Table E-IV.
DEGREE PREFIRE POSTFIRE
LOCATION (INCHES) (INCHES)
2.0 2.732 2.610
16.0 2.735
30.0 2.729
46.0 2.730 2.568
60.0 2.736
76.0 2.748
90.0 2.750 2.580
106.0 2.730
120.0 2.728
136.0 2.715 2.618
150.0 2.713
166.0 2.700
180.0 2.725 2.583
196.0 2.760
210.0 2.727
226.0 2.732 2.591
242.0 2.730
256.0 2.744
270.0 2.741 2.625
286.0 2.730
300.0 2.728
316.0 2.729 2.608
330.0 2.737
346.0 2.730
MEDIAN MEDIAN
2.730 2.600

A SAFETY FACTOR OF 2.0 IS REQUIRED

RSRM-28A Forward Field Joint Performance

MDD

0.122

0.162

0.170

0.097

0.142

0.141

0.116

0.121

MEDIAN
0.132

CSF

21.3

16.0

15.3

26.8

18.3

18.4

22.4

21.4

ASF

22.

16.

16.

28.

19.

19.

23.

22,

MINIMUM MINIMUM

15.3

16

.2

A BLANK INDICATES THAT POSTFIRE DATA COLLECTION IS
NOT REQUIRED AT THAT LOCATION
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